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PREFACE. 



Haying received repeated and earnest solicitations from various 
teachers to furnish entire manuscript solutions of the examples in his 
High School Arithmetic, and numerous requests from all parts of the 
country for solutions of particular examples, the author has been con- 
strained to issue this Key, not only in self-defense and in a spirit of 
kindness to thaf^ class of teachers who desire a Key, but from a convic- 
tion, induced by the nature of the many letters received asking for 
assistance, that the presentation of good modes of solution and expla- 
nation may suggest valuable ideas to many teachers, and ^through them 
benefit the pupils who are using the Arithmetic. 

There are various methods of solving many of the examples. lu 
every case much care has been exercised to adopt a good, clear, seofl- 
ible solution ; and, in many cases, two or three methods have been 
given, each having some advantages over the others, or one being 
adapted to one class of minds and another to another class. 

Uniformity Has not been sought, but variety rather ; the design being 
to make the Key both plain and suggestive. A few diagrams have 
been inserted as furnishing the best suggestions that can be given for 
the solution of certain examples, and the teacher will readily draw 
Upon the blackboard many other figures to facilitate the aicAx^eaot 
other examples. 

In many of the examples, for the sake of bT^^t^^^Oos^T^oss^QMe^ vsk^ 
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KEY OF SOLUTIONS 



MULTIPLICATION. 



4. 
5. 

6. 

7. 

8. 
10. 
11. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
29. 
80. 
31. 
32. 
33. 
34. 



(p. 21.) 4,099,596,898 

219,478,478,003 

8,593,658,182,596,616 

330,823,998 

184,538,719,411 

780,541,608,003 

8,987,796,249 

220,133,459,476 

121,932,631,112,635,269 

11,111,108,888,889 

3,703,703,629,629,630 

248,404,659,240,286,080 

369,120,793,361,690,448 

78,271,880,680,185,984 



194,152 

45,306 

566,568 

38,059,956 

827,658,432 

517,197,024 



35. 48,385,638 

38. 4,698,000 

40. 59,874,000,000,000 

44. 63,139,910,400,000 
410,321,203,491,363,739,530 

45. 4,639,527,515,000,000 

49. 4,377,317,000,000 

50. 427,071,338,400,000 

53. 293,343,530,562 

54. 227,797,569,155,574 
99,999,999,980,000,000,001 

55. 1,566,286,641,827,600,000 

58. 4,725 

59. 432,000 

61. $57,987 

62. 817m. 
4,406,110,361,509,205,524,50^ 

485,313,716,210,410,832,971,116 
63,601,595,294,585,507,822,208 

63. 7,336m. 

64. 77,486 

66. 95,400 

67. $11,595 

68. $9,724 



DIVISION. 



Quotient. 

6. (p. 28.) 62,954 

8. 14,921 

9. 17,539,085 
10. 715,406,265 



Bern. 
3 



8 



13. 
15. 
16. 
17. 



Quotient. 

5,086 

12,654 

20,160 

99,891,686 



Rem. 

2 

4,444 
2,955 
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Quotient. 


Bern. 




Quotient. 


Rem. 


20. 


757 




49. 


2,010 


7,080 


21. 


856 




50. 


10,865 


25,821 


22. 


• 345 




51. 


10,865 


258,210 


26. 


6,541 




52. 


1,358 


14,589 


33, 


751 


70 


54. 


476 




85. 


686 


259 


55. 


888 




36. 


6 


101 


56. 


964 


• 


37. 


8 


2,475 


57. 


15,608 


5 


39. 


40,276 


3 


58. 


5,502 




42. 


30 


78,654,321 


59. 


89 




44. 


28 


275 


60. 




12 


46. 


83 


3,087 


61. 


128 




48. 


800 


9,999 


62. 


1,728 

• 





REDUCTION. 

(Art. 87. p. 46.) 
(2.) 7Lm. 3wk. 5d. 19h.'53m. 45sec 



81wk 
7 

222d. 
24 

888 
444 
19 

5347h. 
60 

320873m. 
60 

19252425sec, Ans. 



Note. — The seyeral nninben of the 
lower denominations may be added men- 
tally, writing only the results, as, in this ope- 
ration, is done with the 3wk., 5d., 53m /and 
45sec. ; or, in some cases, it may be easier, 
and .*. more convenient, to set the number 
under the partial product, and then add, as 
is here done with the 19h. 
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KEY OF SOLUTIONS 



<5.) 67t 17cwt. 
20 


2qr. 231b. 14oz. lldr. 


1357cwt 
4 




(4.) 4c.yd. 

27 


24cu.ft. 1695c.in. 

i 


5430qr. 
25 


« 


28 
8 


(3.) 53bush. 3pk. 7qt. Ipt 
4 


27150 
10860 




24 
132cu.ft. 


215pk. 
8 


23 
1357731b. 




1728 
1056 


1727qt. 
2 


16 

814638 
135773 
14 




264 
924 
132 
1695 


d455pt., Ans. 


21723820Z. 




229791cm., 


Ans. 


16 








13034292 
2172382 






(8.) 87yd. 3qr. 2na. 
4 

35lqr. 
4 


11 
34758123dr., 


Ans. 


' 








1406na., Ans. 



(6.) 171b. lOoz. 7dr. 2sc. I9gr. 
12 



214oz. 
8 



(7.) 2731b. lloz. 19dwt. 21gr. 
12 



1719dr. 
3 




32870Z. 

20 


(9.) 69m. 5fur. 37rd. 
8 


5159SC 
20 




65759dwt. 
24 


557fur. 
40 


103199gr., 


Ans. 


263036 

131518 
21 

1578287gr., Ans. 


22317rd., Ans. 
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(11.) 7m. 7fur. 9ch. 3rd. 21 li. 
8 



63fur. 
10 . 


(10.) 5yd. 
3 


2ft. 7in. 2b.c. 


639ch. 
4 




17ft. 
12 


(12.) 37sq.i 
640 


2559rd. 




211in. 


1480 


25 




3 


222 


12795 




685b.c 


,Ans. ^37 


5118 






24317a- 


21 






4 


63996 U., 


Ans. 




97271r. 
40 



3890877Bq. rd,, Ans. 



(13.) 14c. 7c.ft. 15cu.ft. 1716cin. 
8 



119c. ft. 
16 

714 
119 


(14.) 15gal. 2qt. Ipt. 3gi. 
4 

62qt. (15.) 14circ. 7s. 17« 57' 14" 
2 12 


15 
1919cu.ft. 


125pt 
4 




175s. 
30 


1728 
15352 


503gi., 


Ans. 


5267** 
60 


3838 
13433 






316077' 
60 


1919 
1716 






18964634", Ans. 



8317748c.m., Ans. 
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KEY OF SOLUTIONS 



(16.) 61.m. 2wk. Od. 18h. Om. 47sec. 
4 



26wk. 
7 

182d. 
24 

728 ^ 
864 
18 



(17.) 



4m. Ofur. 8ch. 2rd« 
_8 

82fur. 
10 



d28clL 
4 



4386h. 
60 

26dl60m. 
60 

15789647sec., Ans. 

(18.) 14t. 241b. 
2000 



1314rd. 
25 

6570 
2628 

3285011, Ans. 



Note. — Instead of multi- 
plying br 10 and adding 8, 
as in the operation, the same 
result is more easily found 
by annexing 8 to the 32. 



280241b. 
16 



168144 
28024 



(4.) 



4483840Z., Ans. 
1728)229791c.in. 



(Abt. 89, p. 47.) 
(3.) 2)3455pt. 

8 )1727 qt. Ipt. 
4)215p k. 7qt 
53bu8h. 3pk. 

Ans. 53bush. 3pk. 7qt. Ipt. 



27)132cu.ft. 1.695c. in. 
4c. yd. 24cu.fl. 
Ans. 4c.7d. 24cu.flt. 1695c. in. 

(5.) 16)34758123dr. 



Note. — When the di- 
visor is large, the work is 
done by Long Division, on 
the slate or elsewhere, only 
the result being written 
here. 



16 )2l72382 oz. lldr. 

25 ) 135773 lb. 146z. 

4 )5430 qr. 231b. 

20 )1357 cwt. 2qr. 

67t. 17cwt. 

Ans. .671. 17cwt. 2qr. 231b. 14oz. lldr. 



TO baton's AftlTHMBTIC. 
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(6.) 20)1 081 99g r. 

3 )5159s c. 19gr. 
8 )1719d r. 2sc. 
12)214oz. 7dr. 
17 lb. lOoz. 
Ans. 17 lb* lOoz. 7dr. 2sc. 19gr. 



(7.) 24 )1578237 gr. 

20)65759dwt. 21gr. 
12 )3287o z. 19dwt. 
2731b. lloz. 
Ans. 2731b. lloz. 19dwt. 21gr. 



(8.) 4 )1406n a. 

4)351qr. 2na. 
87yd. 3qr. 
, Ans. 877d. 3qr. 2na. 

(10.) 3)635b.c. 

12)211in. 2b.c. 
3)17ft 7in. 
5yd. 2ft. 
Ans. 5yd. 2ft. 7in. 2b. c. 



(9.) 40 )22317r d. 

8)557fur. 87rd. 
69m. 5fur. 
Ans. 69m. 5far. 37rd. 

(11.) 25)63996 U. 

4 )2559r d. 21 K. 
10)639ch. 3rd. 
8)63fur. 9ch. 
7m. 7fur. 
Ans. 7m. 7fiir. 9ch. 3rd. 21 IL 



(13.) 1728 )3317748c .m. 

16 )1919c u.ft. 1716cin. 
8 ) 119 c. ft. 15cu.ft^ 
14c. 7c. ft. 

Ans. 14c. 7cft. 15cu.ft^ 1716c.in. 



(12.) 40)3890877sq.rd. 

4)97271 r. 37sq.rd. 
640 )24317a . 3r. 

37sq.m. 637a. 

Ans. 37sq.m. 637a. 3r. 37sq.rd. 

2 



(14.) 4)503gi. 

2)125pt. 3gi. 
4)62qt. Ipt. 
15gal. 2qt. 

Ans. 15gal. 2qt. Ipt. Sgi. 
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(15.) 60)18964634^^ 

60 )31 6077 ^ 14'' 
3 0)5267 ^ 57' 
12)1758. 17« 
14circ. 78. 
Ans. 14circ 7s. 17« 57' 14" 



(17.) 25 )32850 11. 
4 )1314 rd. 
10)328ch. 2rd. 
8)32fur. 8ch. 
4m. 
Ans. 4m. Sch. 2rd. 



(16.) 60)15789647sec. 

6 0)263160 m. 47sec. 
24 )4386 h. 
7)182d. 18h. 
4)26wk. 

61.m. 2wk. 
Ans. 6 l.m. 2wk. 18h. 47sec. . 

(18.) 16 )448384 oz. 
' 2 5) 28024 1b. 

4 )1120 qr. 241b. 
-20 )280 cwt. • 
14t. 
Ans. 14t. 241b. 



GENERAL PRINCIPLES. 



(Art. 108, p. 54.) 

(5.) 2 )242550 

3 )121275 

3 )40425 . 

5 )13475 

5 )2695 

7 )539 

7)_77 

11 

Ans. 2, 3, 3, 5, 6, 7, 7, 11. 



(6.) 2 )1801800 

2)900900 

. 2)450450 

3 )225225 

3 )75075 ; 

5 )25025 

5 )5005 

7 )1001 

11 )143 

13 



Ans. 2, 2, 2, 3, 3, 5, 5, 7, 11, 13. 

(Art. 109.) 

(3.) 1, 2, 4, 8, 16, 3, 6, 12, 24, 48, 9, 18, 36, 72, 144. 
(4.) 1, 5, 25, 125, 2, 10, 50, 250, 4, 20, 100, 500. 



v-» 
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5. 

8. 



(Art. 110 — 113, p. 56.) 
21 6. 



27088 
25648 


QuotieDts. 

X 1 = 

' — 2X 
X8 = 

1 X 
X9 = 

1 X 

xi = 

= 2X 
X3— . 


39912 
27088 


12824 
11520 


1440 
1304 


1304 
1224 


136 
80 


80 
56 


56 
48 


24 
24 


Ans. 8 






24 



Note. — This operation 
is more compact than that 
given in the Arithmetic 
for Ex. 7, but the reason- 
ing is precisely the same. 
The skillful teacher will 
abbreviate sfill more, by 
omitting the rule marks and 
the column of quotients, 
carrying the quotients in 
the mind as he explains. 
See the solution of Ex. 9. 



(9.) 



12. 
14. 
15. 



437437 

269087 

168350 

100737 

67613 

66248 

1365 

^92 

273 

273 





2018835 
1749748 

269087 

168350 

100737 

67613 

33124 

32760 

364 

273 

Ans. 91 



(11.) 



9360 

6877 

2483 

1911 

672 

890 

182 

182 





437437 
430560 

6877 

4966 

1911 

1716 

195 

182 

Ans. 13 



27 
1 
1 



By the above process 13 is found 
to be the greatest common divisor of 
9360 and 437437, and, by trial, 13 is 
also found to be a divisor of 201 8835 ; 
.*. 13 is the greatest common divisor 
of the three given numbers. 



16 KEY OF SOLUTIONS 

(Abt. 114, p. 59.) 
2. 6 = 2X3 

8 = 2 X 2 X 2 
12 = 2 X 2 X 3 
18 = 2 X 3 X 3 
24 = 2X2X2X3 

Ans. 2» X 32 = 72. 

3. . 48 = 2X2X2X2X3 

96 = 2X2X2X2X2X3 
144 =2X2X2X2X3X3 
192 = 2X2X2X2X2X2X3 

Ans. 2« X 3» = 576. 



4. 

5. 

6. 
9. 


660 

2,160 

4,032 

2,042,040 


(10.) b)i0, i$, 0, 75, 90 

3)15, 18 

5, 6 

Ans. 5X3X5X6 = 450. 


f 


11. 


2)^, 6, 8, 9 

3)3, 4, 9 

1,4,3 




. Ans. 2 : 


>< 3 X 4 X 3 = 72. 



12. 0, ii, i$, U, Hi, 4$, 96 Ans. 96. 

13. $0, fi0, i$0, 40, a, 320, i0, i$ Ans. 320. 

14. 13 )91, 3523, 6487 
7, 271, 499 
Ans. 13 X 7 X 271 X 499 = 12,305,839. 

15. 7 )12089, 1309, 2849, 2233 
11 )1727, 187, 407, 319 
157, 17, 37, 29 
Ans. 7 X 11 X 157 X 17 X 37 X 29 = 220,515,449. 



TO EATON'S ARITHMETIC. IT 

• 

(16.) 7 )i$, 42, 5^, 70, 80, 90 

2 )0, g, X0, 80, 90 

5 )40, 45 

8, 9 

Ans. 7X2X5X8X9 = 5040. 

17. 8 X 15 X 77 = 9240, Ans. 

18. 1181 X 2741 X 3413 = 11,048,293,973, Ans. 

20. 85 X 49 -^ 7 = 245, Ans. 

21. 39 X 91 -J- 13 = 273, Ans. 



• FRACTIONS. 

(Abt. 125, p. 65.) 

5. W- 16. H X 7 X 6 = ifi, Ans. 

6. m 17. 1^^ X 7 X 12 = H^, Ans. 

10. ^W^ 18. W X 4 X 11 = H^, Ans. 

11. iji^a 19. x^A X 7 X 9 = Ai^f f^a, Ans. 

12. ^m%^^ 20. -^^5 X 7 X 144 = If JA, Ans. 
23. 174 I 24. 73 | 25. 74698 

(Abt. lae, p. 67.) 

4 .^^ 16. iSi^(7x6) = tf,Ans. 

5. yf ^ 17. H^ -^ (7 X 12) = ^T^, Ans. 

6. T««T 18. iLji -- (4 X 11) = W. Ans. 
10. 5f jij, 19. iiff&a -H (7 X 9) = iWa, Ans. 
11- fl^i 20. if|4 -4- (U X 72) = Hi. -^s. 

(Aet. 19», p. 69.) 

8- m I 4. ^^ I 5- w 

8 4 8 

Q ^^w 0_12 ^ ,^ ^s^il — i-A 
^- 0^ -^^ ?^ ~ 235' -^^ ^"' ^^■^ Xn~5y 
41 b 6 U 

2» 
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7 8 5- 

^*' a'0g ^ !i$~ 30' ^^™* ^'*- 0J'0 ^ H~ 147' ■^™- 
6 5 21 7 

1 
3:t)gg X 000 _ 1 . 
^''' )i^«|J X 0^0rf — 15. Ans. 
5 3 

1 
000 X 00 _1 . 

"• J5^g0 X 4$$$ "" 49' -^"^ 
7 7 

2 5 4 2 

8 11 

0^0000 X j?i^00 

2 

9fi gx^0x<fx y xii _i . 

'*''• ^ X J'^ X 9 X ia: X ^jr ~ 27' '^°** 

rf 8 

f{ <f 2 

97 4x4$xi0xfi$xu 2 . 

• X 00 X 0f5 X ^;r X ^0 ~ 105- ^^' 
^0 t 3 7 
5 



yy 3 3 

$$xiiix9xU - . 
^t X 00 X X - **' ^°'- 



28. 



2 9 a')2 

oo xux$ix m$ ,„ . 

^^' 0X X 00 X 1:^^ - ^"' ^^* 





TO SiiTON'S ARITHSl^TIC. 19 

7 S 

i$ X 3 rf$ X 5 

81. ± = 21, Ans. 32. • ^^ = 15, Ans. 

8 373 

OQ <^^X 7 56 3:0j{0 X ^^0 373 
83. ^=y,Ans. 34. '^mi~'^' 

3 rf 

2 

(Art. 138, p. 72.) 

559 247 931 11869 

^' 464 ^* 1113 ^- .425 ^- 4503 

o 7X16 . 4X33 _ 7X3:0Xi:a:x29 _^O3 

^- 8 X 19 * 11 X 29""$ X 19 X rf X?(0~114'^®- 

2 3 

6X5 X 3 , 4X ^ _ $X$XiXlXii 

^- 11 X 8 X 15 • 7 X 11 ~ -T-T X 8 X -sr^ X rf X 

2 3 
_T_ 

— 48' '^^' 

2 
1 6 X 7 ^ 11X9X18 _ 3:0X 7 X 13 X j^ X ^^t - 
^"* 48 X 15 • 13 X 4 X 27~^$ X 15 X 11 X X^$ 



_ 182 

— 1 ^«/s' -^^• 



;s 



46 7 ,„ 53 

15. "o" = 23, Ans. 16. t, Ans. 17. ^7? -^^s. 

964 2_482 96 \^ 24 _ 4 

^^- 1563 "^ 3 "" 52l' -^^- ^^* 1728 "^ 144 ~ 12' ^^^' 

(Art. 129, p. 74.) 

3675 I 5 37297 | 151 

^- ^^^)6615T9' ^^- ^- 2^7)90649 [ 367' ^^' 



20 
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2401829 
^- ^^2403051 

^17955 
«• ^^^)84965- 



800443 



801017 
19 



y Ans. 



37 



, Ans. 



17955 I 8591 
^' ^^84965 I 16993' -^^ 



^ ^150 I 15 ^ 
^^- ^^)3640 I 364' ^^' 

2394 I 1 



860 I 5 
^' ^^^8024 I 42' ^^^* 

210 I 1 
^- 210)6soo-|-3Q. Ans. 

11700 I 9 
^^- l^^^)i0400 I 8' ^^ * 

62328 |.7 



^2- ^^^^) 28728 i 12 ' ^' ^^' ^^^^) 44520 [ 5 ' ^ 



3600 I 16 



808448 I 1 
^^ 225) 22^-p-, Ans. 15. 308448) ^^^^3^^^ | ^^ , Ans. 

(Art. 130, p. 75.) 



7. 19874J 

8. 144 



9. 

10. 



563 
63% 



11. 5132^ 

12. 503|ft»ff 



4. ifi 

7. s.s.^i± 

8. aajfifl. 

9. ^Aff?A-L 
10. ^^^W^^ 



(Art. 131, p. 76.) 
11. 4HIF 

12. ^Wt¥^ 

13. J-^MSIF^ 

14. ^^8fM^^ 



17. 
18. 
19. 

20. 



13. 3231^1 

14. 202^3^. 






2 ^- 

2- 3A- 

8. T^ = 



(Art. 132, p. 77.) 

11 737 



f5_67_^38_67 ____ 

f t ~ 12 "^ 11 ~ 12 '^ 38 ~ 456' •^^• 



4. 



15| 
A. 



V__76^ 123_76 8 



__ 608 
123 ~ 1107' ^°®" 



5.^ 



= j^. — 17 "^ 13" ~ 17 -^ 107 ~ 1819' ^^®- 

^_35 . l_85_x^_35 
1— g—^— g 2~2' •^^^' 
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21 



6. 



13. 



14 



7375 



1 X 5 X 59 X 25 

2 X 7 X 8 X 481 



53872' 



Ans. 



7 
TV 



^- 73 ~ 19 X 73 ~ 1387' ^^^ 



9. i=^' 



_ J5_ 

82 ~ 29 X 82 "" 2378' ^^' 

19 19 X 15 285 
11. — = rs = "Yg-,. Ana. 



876 _ 876 
12. 2i~ % 



13 



18^ 



*Xf X$ 



876 X 4 8504 

q = — q — = 389 J, Ans. 

^-^^^^^ _ 18f , Ans. 



AX^XfXiX2 — 

1 

ix$xixuxiiy, i x$xi 
^x fix ax $ X xfifix»xfi 

H ft 



=:1, Ans. 



(Abt. 183, p. 79.) 



4. mh M«», mh \hu- 

5- mh T^fiftr. ■!%%• 

6. %m%, m%%, m%%, 

7. illf, ^m, aViftr, jfWfe. 

8. -ftrVff, I'Wk. iVisV- 

9- tV%, hi*. ty\Ar. t\?A- 

10. if». fis, «n. «f». 

11. ^m, m, m, m- 



12. mh -iwv. Hfi. 

13. tWa, vwyv. I'yWff. 

14. IMiH*. fHi«lf. 

17. if, M, it. A- 

18. 1%, T%, -ftl^, iVV- 

19. .AV» H§. iW, ?V^ 

21. 'Afli' Tiftr* ■^TJ T<rr 



22 



EBY OF SOLUTIONS 



22. 


m, m, m, 


640* 


30. 


A> ^' 


23. 


m. m. m^ 


"^> lft%* 


33. 


5V^^Sft%,-LHJHS*tl^ 


24. 


in, i«, i«- 






«H§SMM- 


27. 


A> A> A* 




34. 


?«!». WsV-, ^ej, t8f 8- 


28. 


A> A> A* 




35. 


¥.w. ^vw, %m, 


29. 


A> A- 






WW, ffl«- 



5. 



6. 



7. 



8. 



(Abt. 134, p. 82.) 



7 X 3:^ X 20 X 24 __336 
^' 000 50 """T^ 



y-gr., Ans. 



7 X ^;2 X 8 X 3 X 20 336 



000 50 

.3 

1 X ;2rf X 60 X 60 1080 



= -nTS^-y -*^- 



000 7 



= * n 6ec> Ans* 



1X4X8X* 32 







= "Q"pt.> Ans. 



1X4X2X4 32 . 



23 



= 23gi«> Ans. 



9. 



2 X j2t X 1728 31104 



Hi 



— — n — c. uim Ans« 



6 12 20 
,^ 1 X g0 X 00 X 00 _ 1440 

-- 3 X 640 X j^ X 40 X 121 X 9 X 144 _ 
^^* 73 X ^ "^ 

12043468800 

E T'i ^ , 



'wQ — — sq* in., Ans. 



12. 



19 X 8 X 10 X 4 X 25 152000,. 



31 



= Q-. — ^IL, Ans. 



TO EATON'S ARITHMETIC. 23- 

1 X y X j^^ X 00 X 00 _ 1 
^'*- ^^^^^00 fi$n 10^ t$ S — 3^®^' ^^' 

8 
,, 4 X 4X40Xl^l _ 3872 . . 

^*- fifi$ 45 X J- — ^5-sq.yd., Ans. 

,. gX4x JX _4; 

^^- fii$ i$ 5 X <f — s'"*' ■^^• 

4 

,„ 1X^)^X30X60X60 432000 

16. 5j — m = -— = — sec., Ans. 

(Art. 139, p. 83.) 

gg0 fi$ 7 _T_ 

*• 5 X )2<f X 20 X i^ ~ 600^^' ■^°^- 
6 

gg0 gg 7 _ 7 

^- 5 X 20 X 3 X $ X 3:)^ ~ 600^^"' "^"^ 

2. 



20 4 



^- 7 X 00 X 00 X Jg^ ~ 565^ -^"^ 



^- " 8X2X^x'J i=6*>"^->-^- 

23 X <f X iX 4 ~" 238*^' '^°^' 
■ im^J$_2 2 

**• 7 X iitM xftn z — 2i*^ y*' "^™- 



»0 

5 15 



^°' 7 X 00 X 00 X 00 "~ 525'-' ^^ 



24 KEY OF SOLUTIONS 

12048468800 X 4: £ 

^^- 73 X 144 X 9 X 121 X 40 X 4 X 640 "" 73^^'^'y ^^^ 

152000 19 

^^- 81 X 25 X 4 X 10 X 8 ~ ST^*' ^^^^• 

1 1 

^^- 3 X 60 X 60 X 24 X 7 ■" 1814400^^^'' ^^^* . 

.. 8872 X 4 _j4_ 

^^ 45 X 121 X 40 X 4"" 225*-' ^^^ 

5X9X4X4 45^^' ^^*^- 

482000 _ 1 . 

^^- 7 X 60 X 60 X 80 X 12 ~ 21^®'* "^^^ 

(Art.13«, p. 84.) 

8- Aa.(=Ar.X4) = Hr. = 2Ar.; Ar. (=Ard.X40) 
= J^rd. = 5 Jrd. ; Jrd. (= Jyd. X 80J) = ^j± = 
lOi^fyd.; Ayd. (= T^yft. X 9) =|ft.; jft. (= fin. X 
144) = 108m. ; .-. ^^a. = 2r. 5rd. 10yd. 108m., Ans. 

4. ^\h. (= ^z. X 1 2) = Woz. = -MjOz. ; Aoz. (= A^wt 

X 20) = Vdwt. = 6§dwt ; §dwt (= fgr. X 24) = 
^gr. = 9 Jgr. ; .-. ^\h, = 4oz. 6dwt. 9f gr., Ans. 

Note. — To abbreviate the operations in the remaining examples in this 
Article, the muUipUera will be carried in the mind, only the resalts being 
written. 

5. A^b' = i^^' = 7dr., Ans. 

6. /Alb. = J^oz. = 2 Aoz. ; ^z. = |dr. = 4 Jdr. ; .-. /A^^- 

= 2oz. 4^r., Ans. 

7. A"^- = f Kur- = 1 A^ur- 5 A^"r. = ^^ch. = 4AcIk ; 

Ach. = Ard. = Wli- = ll«li-; Ifli- = VjWin. = 

6AV^°*> .*. A°^* = ^^"^* ^<^b- 11 ^ 6AV^i^*9 '^^^* 

8. iJc. = ^cft. = 7Jcfi.; Jcft. = ^cu.ft. = 9fcu.ft.; 

Jcu.ft. = ^^.in. = I086jc.m.; .-. ifc = 7c ft. 
9cu. ft. 1086}c in., Ans. 



A. 



TO baton's arithmetic, 25 

9. A7^- = f IV. = 1 Aqr. ; Aqr. = ?f na. = l^^na. ; ^usl. 
= T^in. ; .'. -^yd. = Iqr. Ina. T^^in., Ans. 

10. If gal. = W-qt. = 2i?qt. ; if qt. = f f pt. r= Vt^gi. = 

ltig»-; ••• Ifgal. = 2 qt. If^gi., Ans. 

11. §Jbush. = ffpk. = 2Apk.; T^pk. = ffqt. = liJqt.; 

JJqt. = f f pt = 1/^pt. ; .-. fjbush. = 2pk. Iqt. l^Vpt, 
Ans. 

12. fJ.yr. = J^Wlm. = IfJJl-m.; fijl-m. = f ifwk. = 

S^ffWk.; ^a^ffwk. = ||d. = 3/gd.; Ad. = ^h. = 
4f h. ; f h. = -Lf ^m. = 17|m. ; f m. = ^<isec. = 8f sec ; 
.*. f J. jr. = 1 1. m. 3wk. 3d. 4h. 17m. 8f sec, Ans. 

13. Jcirc = fs. = 1 Js. ; ^s. = 10° ; .% ^cir. = Is. 10®, Ans. 

14. fL = fm. = lfm.; fm. = -^fur.= 2ffur.; ffur. = ^rd. 

= llf rd. ; f rd. = f fyd. = 2 Ayd. ; ^^yd. = J|ft. = 

1 A^- ; A^ = f !»• = ^^'^ = 2f b.c ; .'. f 1. = Im. 
2fur. llrd. 2yd. 1ft. 2fb.c, Ans. 

15. -^t = %'^cu. ft. = 8Jcu. ft. ; Jcu. ft. = 576c in. ; .% ^t = 

8cu.ft. 576c in., Ans. 

16. ifcyr. = A|f^d. = 256ffd. ; ffd. = if^h. = 20|h. ; 

|h. = ^-m. = 26§m. ; §m. = 408ec ; .\ if c yr. = 
256d. 20h. 26m. 40sec., Ans. 

17. MJ*lb. = Wt?oz- = llM*oz.; ffjoz. = ^-^r. = 

7S*dr.; §Jdr. = fjsc = 2^^sc; ^sc. = 18gr.; .-. 
flJJlb. = lloz. 7dr. 2sc 18gr., Ans. 

18. liHicirc = ^.Viftj^s. = 8|eis.; H»is. = Wi/^^ = 

25jyty^ ; iVty^ = i^' = 30 J'; J' = 20^'; .-. IHJicirc. 
= 8s. 25® 30' 20", Ans. 

(Art. isy, p. 86.) 

8. 108in. (= 108ft. -s- 144) = fft. (= f yd. -«- 9) = ^x^yd. ; 
lO^Jyyd. (= lOT^jrd. -3- 30J) = ^rd.; 5Jrd. (= 5Jr. 
-^ 40) = ^r. ; 2T%r. (= 2T2Va. -=- 4) = -fta., Ans. 
Note. — Omit divisors, setting down results. 

4. 9ggr. = Jdwt. ; 6jdwt. = ^oz, , 4^2.=: ^Vc^«) ko&* 

3 



26. 



KEY OP SOLUTIONS 



5. 7dr. = |oz. = /ylb., Ans. 

6. 4 Jdr. = ^z. ; 2^,02. = /A^b., Ansu 

7. 6^in. = i^M; 11 Jp. = ^ch. ; 4^cli. = ^fur; 

l-/yfur. == -^m., Ahs. • 

8. 1036Jcin. = feu. ft; 9|cu.ft. = |cft.; 7^cfL = iJc., 

Ans. 

9. ^jin. = -j^na. ; l^nsL = Aqr. ; 1 Aqr. = ^jd., Ans. 

10. 1 jfgi. = If pt. = 4f qt ; 2Jfqt. = |fgal., Ans. 

11. 1 Apt. = ifqt. ; mqt = ^pk. ; 2-1^?^. = f Jbush., Ans. 

12. 8|sec. = |m.; 17|m. = fh.; 4?h. = ^d.; 3^d. = 

T^wk. ; 3^wk. = f JJl-m- i If H^- «^- = ^-7^., Ans. 

« 

13. 10° = Js. ; 1 Js. = Jcirc, Ans. 

14. 2fb.c. = fin. = T^^ft.; l^^ft. = Ayd.; 2T^yd. = frd.; 

llfrd. = ffur. ; 2^\ir. = fm. ; l^m. =z fL, Ans. 

15. 576c. in. == Jcu. ft. ; 8 Jcu. ft. = ^t, Ans. 

16. 40sec. = §m. ; 26§m. = |h. ; 20|h. = ffd. ; 256f fd. = 

Jfcyr., Ans. 

17. 18gr. = ^sc. ; 2^sc. = §|dr. ; l^^dr. = ff^oz. ; ll||*oz. 

= UW^-y ^s. by Rule 2. 
11 X 8 -f 7 = 95 ; 95 X 3 + 2 = 287; 

287 X 20 + 18 = 5758 _ 2879 , t, , - 

12 X 8 X 3 X 20 = 5760 - 2880^^-' ^°'- ^^ ^"^^ ^• 

18. 20''= J'; 30J'.= T^^^ 25ftV = MH^.; 8JJHs. = 

tHIicirc., Ans. 

(Abt. 13§, p. 87.) 

6. IJ 

7. IJ 

8. 2A 

24. 4^t = ^cwt ; ^cwt. + icwt. = Wcwt = S^cwt, Ans. 

25. Sbush. = fpk.; fqt. = |^pk.; f + * + i^ = Sifjpk., 

Ans. 



9. 


IH 


15. 


nn 


20. 


4* 


10. 


8M 


16. 


mi 


21. 


4MI 


14 


liWir 


17. 


2t¥^ 
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2T 



26. 



27. 



30. 
31. 



3. 

4. 
5. 



+ ^wk. + TiVirwk. + ifTjiin^wk. = iWffWk. = f fgd. 
^-h. = i«^-Lm., Ans. 

|oz. = ^Ib. ; ^dr. = ^ J^lb. ; f sc. = yj^lb. ; fib. -J- ^Ib. 
= ^If JJ^c. = 2.af^Lgr., Ans. 



Iff 



H = i 



32. 
33. 



431 



35. 
36. 



27,^ 
19f| 



37, 
38. 



(Abt. 139, p. 90.) 



^- = 1 



?F 



6. 

7. 

10. 






in*^ 



11. 

12. 
13. 






14 

f 17, 

19. 



2641 



mi 



21. iqt = 5>5gal. ; Jgal. — ^gal. = ^Jgal. = ^^Jqt., Ans. 

22. icwt = xJ^t 5 It. — xiut. = ^t. = Ifcwt, Ans. 

23. |h. = TiVffWk. ; |wk. — TiVffWk. = iJf|wk. = \\^d. 

= ^f ^h.j etc., Ans. 

24. f m. = ^^^d. ; f d. — ^^^d. = Jffjd. = ^^ft\?h. = 

^^fi^m., etc., Ans. 

25. fib. = ^oz. ; |sc = ^oz. ; ^oz- — ^oz. = ^^f^j*^z. = 

i|^idr., etc., Ans. 



28. 


A 


81. 


If»« 


87. 


14A 


39. 


203f 


29. 


fi 


32. 


«Wff 


38. 


121Hi 


40. 


11* 


SO. 


H 


36. 


19^ 











1. 



BflSCELLANEOUS EXAMPLES IN FRACTIONS. 

(Art. 140, p. 91.) 

29 

ef X 72i - (3 X « X 91) = -^ X jg X -^- X ^ 



$ g__29_ 
^ 'jt& """ 3 "~ *' Ans. 
8 i0 



28 KEY OP SOLUTIONS 

ga 1 

2. ||-f-2 = 2 X 2 = 4; 4X i X 8| = 8|, Am. 

3. i£ = 12s. ; id. = ^s. ; Jqr. = yj^s. ; 12s. + fs. + giyS, 

+ Ths^ = 12 ^^8., Ans, 

4. 7Jin. = ^tift. ; 2Jft. + ^^ft. = £§ Jft. = iRfyd, ; 2|yd, 

+ Hfyd. = 3^yd. = If tird. ; 4ird. + |f tjrd. = 
4i«f f H- = ^W^ftrfur., Ans. 

1 ^__9_. 8| _26 6 21_13 13 

0. c* /\ 1 1 "— on 5 J t X ^TTT — "o" X aT X 7T\ — "o" 5 "q" 



11" 


-22' 


H^ 


-^TTy — 


3 


'^ 21 ^ 


9 
22 


286 


— 27 
66 


259 
66 


— 


3f J, Ans. 



6. ^gal. =4qt. = l}qt.; |qt. = ^pt = fgi. = l|gi.; 

/. ^gal. === Iqt. l|gi., Ans, 

7. 12JC X 12^ = 1561c- = $1.56J, Ans. 

8. 23JC X 33^ = 787JC. = $7.87 J, Ans. 

9. $J X f X J-F = 9H^ = $501 = $50.80, Ans. 

Explanation. — The cost, $|, divided by the quantity, |, 
gives the price of 1 bushel, and this multipled by 25 J gives the 
value of 25f bushels. 

Note. — A skillful mathematician will first solve an analytic example 
mentaily, indicating the relations of the numbers to each other, and ajterwurd 
cancel, multiply, divide, etc. 

10. $1^ X ^ X ¥ = ^H^ = $20 j = $20.62^, Ans. 

11. Each boy receives f as much as a boy; .'.7 boys receive 

7 times ^ = ^ as much as a boy. * Again, each man 
receives J as much as a boy ; .•. 5 men receive 5 times J 
= ^ as much as a boy. Thus we see that all of the 
men receive just as much as all of the boys ; .*. first 
divide the $144 into two equal parts, viz. $72 and $72, 
and then each man receives $72 -5- 5 = $14 J, and each 
boy $72 -^ 7 = $10f , Ans. 

12. 7i is i of 15, .-. 7ibbl. will cost J of $157 50 =: $78.75, 

Ans. 



TO EATON'S ARITHMETIC. 29 

13. 2Jc. X 7i = 18|c., Ans. 

14. 42c. -f- A = 77c. ; JS^V^ -^ 77c. = 10 J, No. bush., Ans. 

15. If 32 is I, then 4 is J and 36 is § ; J of 12 is 4, and 4 in 

36, 9 times, Ans?. 

16. If 36 is f then 9 is | and 63 is ^ ; 9 in 63, 7 times, Ans. 

17. I of 28 is 4 and ^ are 8; if 8 is J, then 2 is ^ and 18 is f ; 

' ^ of 15 is 3, and 3 in 18, 6, Ans. 

18. ^ of 15 is 5 and ^ are 25 ; if 25 is -j^, then 5 is ^ and 55 

is II; J of 88 is 11, and 11 in 55, 5, Ans. 

19. $i X Hi = $H^ = $14f = $14.37J, Ans. 

20. If $87i is J, then i is | of $87^ = $12^ = $12.50, Ans., 

for, if the watch was sold for -^ of the cost, the remaining 
i was lost. 

2160 I 270 I 45 I 5 
^^' ^^4752 I 594 | 99 | 11' ^^• 

22. 128 X A = 1<>4A» Ist Ans. ; JJgL X A = $1 = $^.50, 

2d Ans. 

23. ($64|| -5- 73$) X 64 = $if 5^ X rfr X 64 = $56, 

Ans. 

^*- "^3 X 4 X 12 X 20 — "^1440' ^^^' 

25. 27|c. X 72i = 2003 iJc. == $20.03^ J, Ans. 

27. Ifpt X 12 = 21pt. ; 63 gal. = 504pt. ; 504 -^ 21 = 24, 
Ans. 

28.' $96i X 73^1^ = $7025J| = $7025.86^, Ans. 

29. 6ic.. X 1763^ = 11019|c. = $110.19|, Ans. 

30. (19jm. --. 8J) X 64ii = J/m. X A X ^SF = 139^™., 

Ans. 

Explanation. — First divide 19Jm. by 8}, to see how far 
the given weight may be carried for $1, and then multiply by 
64^i, to see how far it may be carried for $64^^. 

3* 
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81. Since the exterior dimensions are 2 inches greater than the 

interior, the top and bottom are respectively 3ft. Sin. = 
8jft. in length and width; each side is 3§ft. long and 
2^ft. wide; and each end 3|^ft. long and 2^ft. wide. 
Hence, 

11 X 11 X 2 X 36 _ f 968sq. ft., top and bottom of 36 
3X8 t boxes. 

11 X 9 X 2 X 86 _ ^^, A o -^ 4^ Q« u 

q y ^ = o94sq. n^ 2 sides of 36 boxes. 

7 X 9 X 2 X 86 ^ ™ . ^ . ._, 

Q . =at 567sq. ft., 2 ends of 36 boxes. 

2129sq. ft., Ans. 

82. The top and bottotn are respectively 3^ft. in length and 

width ; each side is 3^ft. long and 2ft. lin. = 2317ft. wide ; 

and each end 3ft. 4in. = 3^ftL long and 2^ft;. wide. 

Hence, 
7 X 7 X 2 X 86 _ ( 882sq. ft., top and bottom of 36 
2X2 ( boxes. 

7 X 25 X 2 X 36 _ .«. ^ « ., - ^. , 

2 y. |o o2osq. ft., 2 sides of 36 boxes. 

10 X 25 X 2 X 86 

■ q y ^n = 500sq. ft;., 2 ends of 36 boxes. 

19078q.ft., 1 St Ans. 
The capacity of one box of each kind may be found by 
multiplying its three interior dimensions together, and 
then the difference between these products multiplied by 
36 will give the 2d Ans. But, more easily, since one 
of the smaller boxes will exactly Jit into one of the 
larger, it is manifest that one of the larger boxes will 
hold just what one of the smaller ones will hold, plus 
the boards which compose the smaller box ; i. e. the dif- 
ference in the capacities of the two sets of boxes is just 
the volume of the boards used in making the smaller boxes. 
Now 1ft. of board equals 144c.in. of wood, .*. 144c. in. 
X 1907 = 274608c. in., 2d Ans. 
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^^- ^ mxnxlxl = *i = ^'* = *''''''^ 

12a. X 3 X 2 24a. 

2*- 5x^ = ~r = ***•' -^'• 

35. 1640m. X Ifl = 2500m., length of cable. 

2500m. X 21 X 25 X 7 X 18 -^ , „, , ( length of iron 
20 ^ 24 =344531im.,| ^.^^ 

2500m. X 7 = 17500 m., length of cop- 

■■ — per wire. 

362031Jm., Ans. 

Explanation. — Multiplying a number by |^ is the same, in 
effect, as adding ^ of the number to the number. So multi- 
plying by f I adds ^. The wires are first twisted together, and 
afterward the bundles of iron wire run spirally ; hence it is not 
the 2500m. that is to be increased by ^ of itself, but the §J of 
the 2500m. 

36. It = 32OOO0Z. ; Im. = 5280ft. ; 32000oz. -s- 5280 = 

6^oz., Ans. 

37. 3Jbush. X 7J = 23gbush., Ans. 

38. $lf X 13J = $18H = $18.55, Ans. 

39. 12]^ ~ 3^ = 4, i. e. the shadow is ^ as long as the pole ; 
. .-. 133Jft. -r- 4 = 33/5ft., Ans. 

40. The pole is 4 times as long as the shadow ; .'. the steeple 

is 33/3jft. X 4 = 133Jft. long, Ans. 

41. 7yd. X 3i = 24iyd. of 2d kind. 

$24 J -T- 8=: $3^, price of 1st kind, 1st Ans. 
$3^V X f = tHh price of 2d kind, 2d Ans. 

$3^ X 7 = $21 iV, cost of the 7 yd. 

$l| J X 24^ = $45t|^, cost of the 24iyd. 

$66 /^\, total cost, 3d Ans. 

42. f X i X ^ = i; t X J X H = i; .-. i of the value 

of the cargo, viz. $12000, is \ of the worth of the ship ; 
hence the ship is worth $12000 X 2 = $24000, Ans. 



82 KEY OF SOLUTIONS 

3 I ^ ^ I _ 945 + 720 + 504 + 280 _ 2449 
g + 7+5 + 9— 2520 ~ 2520 ' 

Uii — f*l* = ^ih^' Now the 142 persons are ^^JJ^ 
of the population ; /. ^^^y of the population is 142 -^ 
.71 = 2, and m% of it = 2520 times 2 = 5040, Ans! 

44 (iGift. -f 15ft) X 2 = 63ft., distance round the room. 
63 X B§ = 546, area in sq. ft. of the 4 walls. 
16J X 15 = 247 J, area in sq. ft. of the floor or ceiling. 

793^sq. ft., area of walls and ceiling. 
63 — 3 J X 4: = 50ft., length of base boards. 
50 X f = 30sq. ft., area of base boards. 

4 J X 3 X 4 = 52sq. ft., area of 4 windows. 
8 X 3i X 4 = 104sq. ft., area of 4 doors. 

186sq. ft., area of base, windows, and 
doors. 

793 J — 186 = 607 Jsq. ft. = 67Jsq. yd., to be plastered. 
247^ -|- 104 4- 30 = 381 isq. ft. to be painted. 

15^. X 12 X 4= $7.36, cost of glazing, 
3jc. X 381 J = $12.39 J, cost of painting. 
22^0. X 67^ = $15.18J, cost of plastering. 

$34.94|, Ans. 

45. 247i -^ 9 = 27i, No. yd. ; $1.33 J X 27^ = $36.66f , Ans. 

46. 546 — 186 = 3603q.ft. to be papered; 17| X 3 X If 

z= 90sq. ft. in 1 roll of paper ; 360 -f 90 = 4, No. rolls ; 
$3^ 4- $J = $JJ, cost of 1 roll; $JJ X 4 = $H = 
$2t^, Ans. 

47. 48f + 28i + 25^ + 56| = 158it,'No. lb., 1st Ans. 

22ic. X 158^:1 = $35.73/^, 2d Ans. 

48. 6Jc X 22 = $1.37i *20 — $16.83J = $3.16§, 
$J X 10 = $3.33 J cost of 38yd. sheeting ; 
4ic. X 50 = $2.25 .-. $3.1 6§ -r- 38 = 8Jc, 
$6^ = $6.1 2i Ans. 

$3| = $3.75 

$16.83i 
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49. 



50. 



51. 



52. 



53. 

54. 

55. 



5280ft. X 17i = 93720ft. in 17^ miles; 93720 -^ 9J = 
10041^, Ans. 

95000000 -^ 37i = 2533333^, i.e. 2533333h. 20m'; 
2533333 ^ 24 = 105555^1, i.e. 105555d. 13h.; 

105555 -4- 365J == 288^^, i. e. 288yr. 363d. Hence, 

the time is 288yr. 363d. 13h. 20m„ Ans. 

142Ja. — 53ja. = 88|a-, Ans. 

Income. 
bush bush. 8 9 

Potatoes, 250 x 2^ = 625 ; § X 625 = 390.62^ 

Corn, 56i X 3^ = 182^^8 ; } X ^^m = 159.96^V 

Wheat, 32jx3i=112J; If X 112} =183.42^ 

Rye, 25 Xli= 43J; 1 X 43| = 43.75 

Oats, 62J X 1|==^109J; ^ X 109| = 49.21} 

Hay, 2it.X20J= 46it.; 12JX 46} = 576.56J 
Sheep, 4c. X 25 X 56 = 56.00 

Cows, 25c. X 25 X 12 = 75.00 

Oxen, 40c. X 25 X 4 = 40.00 

Horses, 50c. X 25 X 3 = 37.50 



• 


Total income. 


$1612.0^11 




Mcpenses, 




Potatoes, 


$35 X 2} — $ 87.50 




Corn, 


$35 X 3i — $113.75 




Wheat, 


$33 X 3} — $115.50 




Rye, 


$25 X If — $ 43.75 




Oats, 


$15 X If — $ 26.25 




Hay, 


$ 6 X 20} — $123.00 




Taxes, 


$ 32.00 




" 


Total expense. 


$541.75 



Net profits, Ans., $1070.28§J 

f of I = J ; if i = $3000, then J = $12000, Ans. 

5 of $48000 = $40000 ; if J^ = $40000 then } = 4000 
and f = $12000, Ans. 

i + i + t = }»;.-. iftr = 10 and J* = 200, Ans. 



84 KEY OF SOLUTIONS 

56. i + f + i-§ + i + t = mil im X 5j = 

12 if J, Ans. 

Explanation. — The sign -7- affects only the f ; .*. first take 
the § from f , leaving |, and then add }, f , |, ^, and ^, giving 

57. } + * = «; « + i + i = f»; MX 5i = m; li 

+ iH = ^W\f = 6t|J, Ans. 

58. A-^2 = A; AX 4 = 1; 4-^ J = J; f X| = «; 

A + « = H; i+ « = H; H — « = m = 

Ijfy, Ans. 

Explanation. — In this example there ate four independent 
expressions. Each of these expressions is reduced to a simple 
form; then the first two, being positive (i.e. having the pltis 
sign), are added together, and the last two, being negative (i.e. 
having the minus sign), are added together, and, finallj the sum 
of the negatives is taken from the sum of the positives. 

59. *-^4 = A; f-^12 = 3ft; ^-A = t15V = A, 

Ans. 

3 .^_3 1 _3 H_. _39 5^ 7__ 

1 ri ^5 , 1 ^31 5 fl , 31 5 25 
V L5^^7 + 2^^2j-^8=l7 + 4j-^8 = 28X 



s 10 i ^ 1 , .10 

K=-«r; QX8 = gX8 = l; takmg 1 from -=- 

3 3,1,3 73 
leaves ^; .-. ^ + 2 + ^ = ^= 1 JJ, Ans. 

Explanation. — Here are four independent expressions.* 
The first is reduced to f , the second to J^, the third to -V^, and 
the fourth to — 1. The — 1 is first united to the ^p-, giving ^, 
and then f , ^, and f are added. 

61. f s. = ^£ ; id. = j^jf£ ; Jqr. = ^^^X ; §£ + b*^^ + 

^f JJiqr., Ans. 

62. 27 j X 5J = 148, Ans, 



TO baton's arithmetic. 
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63. 
64. 
65. 
66. 
67. 
68. 

69. 
70. 
71. 

72. 



73. 



87^ — 18| = 68^^^, Ans, 
17§ + 18J = 35^, Ans. 
48| -^ 24^ = 2, Ans. 
47? -f- 12J = 3H|, Ans. 
17f -- 15J = 1^, Ans. 

J-F X ^F X ¥ X a X f X I = ^m^^ = 3223H, 
Ans. 

§ of $V- = $¥ = $H = $5-20, Ans. 

8lXii-^| = ¥XiiX4 = W = 12||ycl., Ans. 

24iX 12iXli-^9f =^-X ^^X iXA = H^ = 
46}d., Ans. 

If times lOrd. = 16rd., length of garden. 

(lOrd. + 16rd.) X 2 = 52rd. = 858ft., distance round 
the garden. 

A B C D represents the gardeUy and since the wall is buU 
side of the boundary line 



H 

L 



I 

£ 



B 



Or 

K 



J 

F 



of the garden, each side 
wall, EFJI and LK 
G H, is 2 times ^i:u = 
7ft. longer than the gar- 
den ; .". add twice 7ft. = 
14ft. to the length of the 
boundary line, and we 
have 858ft. + 14ft. = 872ft. for the length of the wall. 

872 X 7 X 11 X 3c. 25179c. ^ 
Hence, 2X^X4 ~ — i — ~ $62.94f , Ans. 

In Ex. 73, E F G H, instead of A B C D represents the 
garden, and, since the ditch is within the bouHdary line, 
each end ditch, I A D L and B J K C, is 7ft. shorter 
than the width of the garden ; .•. subtract 14ft. from the 
distance round the garden, and we have 858ft. — 14ft. 
= 844ft. for the length of the ditch. Hence, 

844 X 7 X 11 X 3c. _ 48741c. ^-,^, , 

2x4X8 — — 16 — — ^o0.4bfV, Ans. 



86 KET OF SOLUTIONS 

74. A can do ^ of the work in 1 hour, or ^^ in 1 day of 11 
hours ; B can do ^ of it in 1 daj of 11 hours ; .-. A and 
B can do H + i = :ftV of it in 1 day. Hence, i|g -i- 
^ = -yyi = 3^7, No. of days, Ans.. 

76. $34 X 12J = $40.62 J, cost of cloth. $62.50 — $40.62^ 
= $21.87^, cost of sugar. $21.87^ -i- 12Jc. = 175, 
Ko. lb. of sugar, Ans. 

76. The horse cost | of his own price ; .*. the horse and oxen 

cost "Y" of the price of the horse ; i. e. $340 is -y- of the 
price of the horse, and $340 -4- 17 = $20 is ^ of the 
price of the horse. Hence, $20 X 8 = $160, price of 
horse ; $20 X 9 = $180, price of oxen ; $20 X 3 = 
$60, price of wagon, Ans. 

77. 7| X 7i = iJi^; 3^ + 3JX 3J = 5 + ^ = ^; 

m^ — ^ = H^ = 37f Jsq. rd,, Ans. 

78. If — T^ = T^^, B*8 share ; ^^ — ^^ = ^ = 7a. 3r. 

15ird. = 7§Jia. ; /. -^j = 7§JJa. -^ 3 = 2J| Ja., and 
B's share, ^ = 2^^. X 5 = 135^a. = 13a. 12Jrd., 
Ans. 

79. i — i = h Ist remainder ; ^ of f = -j^, No. given to 2d 

companion; | — ^ = ^, 2d remainder; J of -/^ = 
^^, No. lost; 2} times /^ = J^, No. sold ; .*. No. dis- 
posed of, ^ -j- "At + /ly ~f" i^ = ih ^^^ the 6 marbles 
must be the remaining ^ ; .*. 1 marble is ^, and fj = 
40 marbles, Ans. 

80. 5 + J of 5 = 8, final No. in family ; 
3 X 5 X 195 X 8 117 

5x22X 8 X5~22~ ^^is^^^y -^s. 



81. 



13 X 13 X 8 X 1024 173056 ,^,,,,^ " 
5X8X7 = ~35~ = -^944^7^., Ans. 



82. 9f + 7i — I of J of 10^ = W — ¥ = W = 12A, 
Ans. 



TO BATON'S ARITHMETIC. 
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2. 
8. 

4. 
6. 
6. 



1. 
2. 

3. 
4. 



DECIMAL FRACTIONS. 
(Art. 15a, p. 100.) 



.013 


7. 


8000.003 


.0000089 


8. 


1250.6 


.252 


9. 


.777 


.0663 


10. 


8000.000018. 


600.005 


•>> 





(Art. 153, p. 100.) 

Eight hundred and sixty-five and four ten-thousandths. 

Forty-two and four thousand, two hundred and forty-seven 
ten-thousandths. 

Five hundred and decimal five ten-tliousandths. 

Seven hundred and ninety-six and six thousand, seven 
hundred and four ten-thousandths. 



5. Four and six ten-millionths. 

6. Eighty-seven thousand, six hundred and fifly-four and two 

hundred-^housanths. 

7. Forty thousand and decimal four millionths. 

8. Two hundred and seventy-eight and forty-six million, nine 

hundred and forty-three thousand, eight hundred and 
twenty-seven hundred millionths. 

9. Two hundred and two and four tenths. 

10. Ninety-nine and nine hundred ninety-nine thousand, nine 
hundred ai^d ninety-nine millionths. 

(Art. 154, p. lOl.) 



4. 


2072103.360104 


9. 


2.8568432723 


5. 


571711.89162714434 


10. 


5371.721 


6. 


1637.25074 


11. 


85000213.358004 


7. 


4922.06814 


12. 


153971.17741600005 


8. 


104452.704006 
4 







i 



S8 



KEY OP SOLUTIONS 



(Art. 155, p. 102.) 



4. 



4. 


832.670128 


8. 


.87218446 


5. 


869510.12305713 


9. 


874368.465731 


6. 


53.854 


10. 


1.5200642 


7. 


65999999.999934 








(Art. 156, p. 103.) 




• 9. 


180.37^4 


16. 


84672800000 


10. 


.02634756 


18. 


5.73 


11. 


14136.226 


19. 


376940 


12. 


.0000004 


22. 


214441.6 


13. 


1043.6556 


2a 


2.24 


14. 


10603.92 


24. 


2056200 


15. 


564.23 


25. 


6809076 




(Art. 157, p. 105.) 




8. 


.0327 


20. 


186.57446+ 


9. 


.176382 


22. 


.00054276 


10. 


.478 


23. 


.04608 


12. 


23600 


24. 


.0007842 


14. 


.5625 


27. 


.240575625 


15. 


1.370203125 


28. 


8.764 


17. 


1.25925- 


- 


29. 


.01366703125 


18. 


19.55172- 




30. 


.0000029296375 


19. 


1.86574- 


- 








( Art. 158, p. 107.) 




3. 


.53125 J .5, .6, .078125 


, .12, .63398-1-, 


5. 


.41176-1- 


l 


.482754-, 


.46200-1- 



4765 



(Art. 159, p. 108.) 
953 87698 43849 476 
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10000 ~ 2000' 100000 
75 3 



50000' 1000000 ~ 250000' 



10000 ~ 400* 



TO baton's AttlTHHBTIO. 
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3. 



5. 



8. 



10, 





(Art. 


leo, p. 


.108) 








24 


15. 


4. 


20 


5. 


20 


18.625 




3 


2.25 


12 


6.93125 




8 
12 


4.75 


Anfl 


. ^57760+ 


8.59375 


.. 




Ans. 


.71614H 


16 


4. 


7. 


144 


36. 


16 


8.2^ 




9 


8.25 


25 


21.515625 




301 


25.91666-- 


4 


a.860625 




40 


36 85674+ 


20 


12.96515625 




4 
640 


3.92141+ 


Ann 


. .6482578125 


543.98035+ 




AnF 


1. .84996+ 


1728 


1725. 


9. 


2i 


1. 


128 


56.99826-lr 




4 
4 


2.44444- 
8.61111- 


- 


Ai 


IS. .44529- - 


- 






Ans. 


.90277+ 


4 


3. 

• 


11. 


2 


i. 


2 


1.75 




8 


7.5 


4 


3.875 




4 


3.9875 




An8. 


.96875 


Ans. 


.984375 



12. 



60 


30. 


60 


40.5 


24 


0.675 


7 


6.028125 


4 


3.86116+ 



Ans. 96529+ 



14 



16 


8. 


25 


0.5 


4 


0.02 


20 


19.005 



And. .95025 



la 



60 
60 
30 
12 



50." 

0.83333+ 
24.01388^+ 

8.80046+ 



16. 



Ans. .73337+ 



3| 2. 

12 6.66666— 

3 0.55555+ 

6i 2.18518-1- 
40 25.39780-- 

8 3.63493-- 

Ans. .45436+ 



{ 



as 



KEY OP SOLUTIONS 



4. 





(Art. 155, p. 102.) 




4. 


832.670128 


8. 


.87218446 


5. 


869510.12305713 


9. 


874368.465731 


6. 


53.854 


10. 


1.5200642 


7. 


65999999.999934 








(Art. 156, p. 103.) 




9. 


180.37^4 


16. 


84672800000 


10. 


.02634756 


18. 


5.73 


11. 


14136.226 


19. 


376940 


12. 


.0000004 


22. 


214441.6 


13. 


1043.6556 


2a 


2.24 


14. 


10603.92 


24. 


2056200 


15. 


564.23 


25. 


6809076 




(Art. 157, p. 105.) 




8. 


.0327 


20. 


186.57446+ 


9. 


.176382 


22. 


.00054276 


10. 


.478 


23. 


.04608 


12. 


23600 


24. 


.0007842 


14. 


.5625 


27. 


.240575625 


15. 


1.370203125 


28. 


8.764 


17. 


1.25925H 


- " 


29. 


.01366703125 


18. 


19.55172- 


- 


30. 


.0000029296375 


19. 


1.86574- 




■ 






(Art. 158, p. 107.) 




3. 


.53i25 J .5, .6, .078125 


, .12, .63398-1-, 


5. 

• 


.41176-1- ^ 


■( 


.48275-1-, 


.46200+ 



4765 



(Art. 159, p. 108.) 
953 87698 43849 476 
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10000 ~ 2000' 100000 
75 __ 3 
10000 ~ 400* 



50000' 1000000 ~ 250000' 



TO EATON'S AKITHMBTIC. 
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3. 





(A 


£T. ido, 


1 p. 108 ) 


24 


15. 




4. 20 


20 


18.625 




3 


12 


6.93125 




8 


Anfl 


. ^7760+ 


12 
Ans. 



5. 



16 


4. 


16 


8.25 


25 


21.515625 


4 


3.860625 


20 


12.96515625 



Ans. .6482578125 



8. 



1728 
128 



1725- 

56.99826-lr 



Ans. .445294- 



10. 



4I3» 

2 

4 



1.75 
3.875 



Ans. .96875 



12. 



14. 



60 

60 

24 

7 

4 

Ans. 

16 

25 

4 

20 

And. 



30. 

40.5 
0.675 
6.028125 
3.86116+ 



96529+ 



8. 
0.5 
0.02 
19.005 



.95025 



7. 



9. 



11. 



la 



15. 



5. 

2.25 
4.75 
8.59375 



144 
9 

301 

40 

4 

640 



.71614+ 

36. 

8.25 

25.91666-- 
36 85674- - 

3.92141- - 
543.98035— 



Ans. .84996+ 

1. 

2.44444+ 
8.61 111+ 



4 
4 

Ans. 

2 

8 
4 



.90277+ 

i. 

7.5 
13.9875 



Ans. .984375 



60 
60 
30 
12 



50.'' 

0.83333'+ 
24.01388^+ 

8.80046+ 



Ans. .73337+ 



3| 2. 

12 6.66666— 

3 0.55555-^ 

5i 2.18518-1- 
40 25.39730+ 

8 3.63493+ 

Ans. .45436+ 
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KET OF SOLUTIONS 



2. 



.9d75gal. 
4 



(Abt. 161, p. 110.) 



3.7500qt. 
2 

1.50pt 
4 



2.0gi. 
Ans. 3qt. Ipt. 2gL 



.84 Lm. 
4 



S.36wk: 

7 

8.52d. 
24 

208 
104 

12.48h. 
60 

28.80m. 
60 

48.0sec. 



4. 


.7694a. 
4 


JCIJIB. O' 


W&. JiM, X^U.. ^O 




8.0776r. 


5. 


.6543in. 




40 




8 




3.1040rd. 




5.2344fur. 




30J 




40 




26 




9.3760rd. 




8120 




5i. 




8.146yd. 




188 




9 




1880 




1.314ft. 
144 


« 


2.068yd. 
3 




1256 




.204ft. 




1256 




12 




314 


• 


2.448in. 




45.216in. 




3 


Ana. 3r. Srd. 37d. 1ft. 


45.21 ein. 


1.344b.c. 



Ans. 5ftir. 9rd. 2yd. 2in. 1.844b.c 
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6. 



.543241b. 
12 



8. 



6.518880Z. 
20 

10.37760dwt. 
24 

15104 
7552 

9.0624gr. 
Ans. 6oz. lOdwt. 9.0624gr. 



.087 6t. 
20 

1.7520x5wt. 
4 



7. 



.57691b. 
12 



8.008qr. 
25 

.2001b. 

d.2oz. 

3.2dr. 
Ans. Icwt 3qr. 3oz. 3.2dr. 



6.92280Z. 
8 

7.3824dr. 

3 , 

1.1472SC. 



20 


10. 


.4698c 


2.9440gr. 
Ans. 6oz. 7dr. Isc. 2.944gr. 




8 

8.7584c. ft. 
16 

45504 


9. .9876m. 




7584 


8 




12.1344cu.ft. 


7.9008fur. 


• 


1728 


10 




10752 


9.0080cli. 
100 

.811. 

7.92 




2688 
9408 
1344 

232.2432c. in. 


6.336in. 


Ans. 3c.ft. 12cu.ft. 232.2^ 


Ans. 7fur. 9ch. 6.836in. 






4* 
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KBT OF SOLUnOKS 



11. 



.8694ycL 
4 



12. 



.7564bush. 
4 



fl.4776qr. 
4 

1.9104iia. 

_ii 

2276 

18208 



2.0484m. 



8.0256pk. 
8 

.2048qt. 
2 

.4096pt 
Ans. dpk. .4096pt 



Ana. 3qr. Ina. 2.0484in. 



MISCELLANEOUS EXAMPLES IN DECIMAL FRACTIONS. 



1. 
2. 
3. 

4. 
5. 
6. 

7. 

8. 



(Art. 163, p. 110.) 

14c. X 14-75 = $2,065, Ans. 

$12,375 X 20.5 = $253.6875 = $253,687^, Ans, 

$62.50 X 67.75 = $4234.375, Ans. 

$4234.375 -^ 67.75 = $62.50, Ans. 

$4234.375 -^ $62.50 = 67.75, Ans. 

$75 _ $62.50 = $12.50 ; $846,875 -^ $12.50 = 67.75, 

Ans. 
$5081.25 -^ 67.75 = $75; $75 — $62.50 = $12.50, 

gain per acre ; $12.50 X 67.75 = $846,875, total gain. 

$12.50 



g7ic. X 3 = 

8ic. X 24.5 = 

37ic. X 3 = 

62ic X 2 = 

lie. X 6 =^ 

4ie. X 15 = 

22e. X 4 = 



2.62i 

2.08i 

1.12i 

1.25 

.66 

.63| 

.88 



Ans. $21.76 



t. cwt. qr. lb. t. 

9. 2 15 12^ = 2.75625 

1 19 6J = 1.953125 

2 4 18J = 2.209375 

3 =3. 

Total weight, 9.918750 

$15,875 X 9.91875 = 
$157.46^55, Ans. 



10. 



$1,875 _ $1,375 = 50c., gain per head, 1st Ans. 
50c. X 100 = $50, total gain, 2d Ans. 



TO Eaton's abithmbtic. 48 

11. 33yd. + 50yd. = 83yd. ; 133.5yd. — 83yd. '= 50.5yd. ; 

$3.33 J X 33 = $110. 
$3,875 X 50 = $193.75 
$3.60 X 50.5 = $181.80 

$485.55, Total receipts. 
$3.25 X 133.5 = $433.875, Total cost. 

$51,675, Net gain, Ans. 

12. 13yd. 2qr. 3na. = 54.75qr. ; 54.75 -^ 6 = 9.125, No. ells. 

$4.67 X 9.125 = $42.61375 = $42.61f, Ans. 

13. $11.75 X 6.375 X 7.8 = $584.26875 = $584.26^, Ans. 

14. 37ic. X 356.25 = $133.59375, cost of wool. $133.59375 

+ $62.50 + $37.50 = $233.59375 = $233.59J, Ans. 

15. $15,625 X 5.625 = $87.890625 = $87.8911^, Ans. 
Explanation. — Had the price been $15,625 per foot^ the 

cost would have been $15,625 X 5625 ; but since the price is 
$15,625 per thomand feet, the true multiplier is one thousandth 
part of 5625, viz. 5.625. 

16. 43a. 3r. 25rd. = 43.90625a. ; $62,875 X 43.90625 = 

$2760.60546875 = $2760.60J|, Ans. 

17. 3t. 15cwt. 2qr. 12ilb. = 3.78125t.; $9.75 X 3.78125 = 

$36.8671875 = $36.86§|, Ans. 

18. 43m.-7fur. 25rd. = 43.953125m. ; $9562.875 X 43.953125 

= $420318.240234375, Ans. 

19. (20 + 15) X 2 X 8.5 = 595, No. sq. ft. in 4 walls ; 8 X 

I X 9 = 45, No. sq. ft. in 1 roll; 595 -f- 45 = 13f, 
No. rolls ; 62 Jc. X 13 J = $8.263|, Ans. 

20. .875cwt. = .04375t. ; 2£ 3s. 6d. Iqr. = ^^%£ ; 2itg£ 

X .04375 = .09520^^^ == Is. lOd. 3.39375qr., Ans. 

21. (63.5rd. -|- 27.75rd.) X 2 = 182.5rd., distance round; 

87JC. X 182.5 = $159.6875 = $159.68J, Ans. 
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KEY OF SOLUTIONS 



COMPOUND ADDITION. 
(Art. 165, p. 113.) 



8. 49£ 9s. 7d. 2qr. 

5a 461b,.loz. 15dwt. 12gr. 

7. 118yda 2qr. IJin. 

8a 93gal. 3qta 2gi. 

9. 189a. 3r. 36rd. 

10. 213a. 3r. 32rd. 4yd. 2ft. 
SOin. 



11. 333m. 2fur. 1711. 6j^in. 

12. 58yd. 3na. l|in. 

13.. 16circ. 10s. 24» 37' 80". 

14. 234bush. 2pk. 5qt. Ipt. 

15. 32t. 6cwt- 2qr. 51b. 



COMPOUND SUBTRACTION. 



5. 

6. 
13. 



14. 



2t. 15cwt. 8qr. 41b. loz. 

14dr. 
12Ib. 7oz. Idr. 15gr. 

a. r. rd. yd. ft. in. 

12 8 5 
12 2 39 30 6 36 



9. 7m. Ifur. 4rd. 5yd. 2ft, 

10. 2circ. 831*' 69m. 4ftir. 

89rd. 5yd. 2ft. 



}=! 



a. r. rd. yd. ft. in. 

12 2 39 30 7 36 
12 2 39 30 6 36 



circ. deg. m. Air. rd. yd. ft. in. 

10 
9 359 69 3 39 



0) _ C 

5 1 5) ""I 



Ans. 1 

circ. deg. m. far. rd. yd. ft. in. 

'9 359 69 3 39 5 1 6 
9 359 69 3 39 5 1 5 













Ans. 1 


16. 
17. 
18. 
19. 


8yr. 3m. 27d. 
lyr. Im. 9d. 
4yr. 2m. 3d. 
lyr. Om. 7d. 






20. 
21. 
22. 
23. 


llyr. Im. lOd. 
39yr. 5m. 23d. 
lllyr. 11m. 8d. 
89yr. 2m. 7d. 






(Art. 171, p. 


118.) 


1. 


a. 

Minuend, 108 


r. 

3 


rd. 

17 2. 


m. ftir. rd. 

187 7 19 




15 
11 


2 




29 
33 


53 3 14 
71 18 




Subtrahend, 26 


3 


22 




124 3 32 



Ans. 81 8 35 



Ans. 63 8 27 
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3. Bought 



a. r. 

723 



rd. 



8. d. 



for 963 14 



253 3 
176 



17 
14 



319 12 
237 « 11 



Sold 
1st Ans. 

4. Variable. 



429 3 31 for 556 12 11 



293 



5. 



t. cwt. qr. lb. 

11 7 3 18 

6 19 7 

18 3 

17 3 



6. 



407 1 10, 2d Ans. 



cwt. qr. lb. 

17 3 8 

5 3 18 

5 3 18 



Min. 


36 


6 


2 







12 

8 


7 
15 



3 


12 



Sub. 


21 


2 


3 


12 



Beef, 29 2 19 

3 2 12 

4 1 18 

5 3 6 



Ans. 15 3 2 13 



Pork, 13 3 11 
Ans. 15 3 8 



7. 



rd. yd. ft. In. b.o. 

7 2 0^2 1 



Sum, 



2 


3 


1 


3 


2 


9 


5 


1 


6 





14 

4 






2 
2 


7 
7 


1 
2 



rd. yd. ft. in. b.o. 

9 5 16 



Difference, 9 4^2 11 2 = 9 51 52 



8. Min. 



Sub. 
Ans. 



yd. 
18 


qr. 
3 


na. 

3 


in. 

2 


4 





3 





3 


2 








5 


1 


2 


1 


13 





1 


1 





Ans. 


> 


1 




1 

• 


gal. 

65 


t 


pt 
1 


gi. 






74 





1 


3 


Min. 


140 








3 


Sub. 


83 


1 








Ans. 


56 


3 





3 



5 3 2 1 



10. lyr. 2m. 15d. 



11. 82yr. 
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COMPOUND MULTIPLICATION. 



7. 


530 lb. 2o/. 3dr. 2sc 8gr. 


13. 187c. 2c ft. 5cu.ft.; 


8. 


958m. 5far. 5ch. 1211. 


$1061.92Hf 




5itin. 


U. 28. 4'* 59' B'\ 


10. 


1644yd. 2qr. 2na. 


15. 124rcL 2ft. 6m. 


11. 


1742gaL 3qt. Ipt SgL 





COMPOUND DIVISION. 



2. 


9rd. 4yd. 2fl:. 6iii. 2b.c 


10. 


27yd. 3qr. 2na. 


3. 


2gal. 3qt. Ipt. 2gL 


11. 


17gaL 3qt Ipt. 3gi. 


4. 


4t 3cwt. 2qr. 14 lb. 8oz. 


12. 


3£ 15s. 6d. Iqr. 




4dr. 


13. 


Ic 3c ft:. 7cu.ft.; $5.67. 


5. 


5a. 3r. 37rd. 25yd. 8ft. 


14. 


2» 14' 27". 


7. 


81b. 4oz. 7dr. 2sc 16gr. 


15. 


7rd. 5fl;. 


8. 


9m. 7fur. 8ch. 3rd. 15 li. 
6m. 




• 



DUODECIMALS. 



2. 


14 


8' 


3" 






14 8' 8" • 




13 


6' 


9" 






13 6' 9" 




190 


11' 


3" 




ft 


182 104' 39" 




7 


4' 


1" 


6'" 




84' 48" 18'" 






11' 


0" 


2'" 


3"" 


126" 72"' 27"" 



i///f 



= 199 2' 



If/ 



8'" 8 



/f/f 



199 2' 4" 8"' 

Note. — Each partiftl prodactmay be redaced, as in the first operation 
above, or, if preferred, the plan of the second operation may be adopted, in 
which only the several sums are reduced. 

8. 8ft. 9' 3" X 3ft. 2' 4" X 2ft. 5' 7" = 69ft. 0' 10" 4'" 
5"" 1'"", Ana. 
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ir 



4. 40ft, 8' X 15ft. 6' X 1ft- 4' = 840ft. V 4"; 840ft, 5' 4 

X 27 = 22692, Ans. * 

Note, r— The namber of bricks in a cubic foot is 27. This may be found 
by dividing the namber of inches in a foot, 1728, by the number of inches 
in a brick, 8 X 4 X 2 «« 64; thus, 1728 rr- 64 = 27; but the intelligent 
pupil will be more interested in, and will xeceive important ideas from, 
some plan similar to that given in the following dialogue, which the teacher 
will readily illustrate by means of two books. Teacher. A brick is 8 inches 
long, then how many bricks, lying end to end, will extend a foot ? Ptipt*/. 
1^. T. A brick is 4 inches wide, how many bricks, lying side by side, will 
extend a foot ? P. 3, 71 Then how many briqks, lying flatwise, wUl cover 
•over a square foot? P. 3 times Ij s 4i. T. K brick is 2 inches thick, 
how many bricks, lying one upon another, will extend up a foot ? P. 6. 
T. Then how many bricks in a cubic foot % P, % times 4i == 27. 

5. (38+24) X 2 = 124ft., length of the 4 walls. 124ft. 

X 18ft. 6' X Ift^' ^ = 3058ft. 8'; 3058ft. 8' X 27 = 
82584, Ans. 

Note. — If the side^walls are considered to be 38ft. long, then each end 
wall must be considered twice 1ft. 4' = 2ft. 8' shorter than the width of the 
house ; .'. 26ft. 8' — 2ft. 8' ^ 24ft.,i9 |he Iqigth of each end w^all. 

6. 5 8' 

' 3ft- 9' X 20 = 75ft., area of i windows. 

75ft. X 11 == 825ft., Ans. 



5 


4' 


4 


9' 


4 


8' 



20 0', height of 4 wiQdows. 

7. 12ft. 4' X 2ft- 3' X 4 = 111ft., Ans. 

8. 278ft. 5' 8". 9. 179ft. V 10" &". 



(10.) 
5 8' 
4 11' 


(11.) 

5 6' 
4 9' 


22 8' 

5 2^ 4" 


22 (K 
4 1' 6" 


Top, 27 10' 4'^ 

2 


26 1' 6" 
2 


Top and bottom, 55 8' 8" 

(continued.) 


42 8' 0" 
(c(nitinaed.) 
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(10 continued.) 
5 8' ' 
3 8' 


(11 continued.) 
5 6' 
3 6' 




17 
3 


9' 4" 


16 
2 


6' 
9' 0" 


One side. 


20 


9' 4" 
2 


19 


8' 
2 


Two sides. 


41 


6' 8" 


88 


6' 




• 

8 


9' 
8' 


4 
8 


r 

6' 




14 
8 


8' 
2' 0" 


18 
2 


9' 
8' 6" 


One end. 


17 


6' 
2 


16 


C 6" 
2 


Two ends, 


84 IV 


82 


1' 0" 


Top and bottom, 55 8' 8" 
Two sides, 41 6' 8" 
Two ends, 84 10' 0" 


52 
88 
82 


8' 
6' 
1' 


One box, 


182 


1' 4" 
12 


122 


ic 

12 


Ans. 


1585 
1474 


4' 0" 

or 


1474 


C 



111 4', Ans. to Ex. 11. 

12. 1474ft. -4- 12 = 122ft. 10', Ans. 

Explanation. — Divide the number of feet of boards re- 
quired to make the smaller set of boxes by 12, because 12 feet 
of boards make a cubic foot. See explanation of Ex. 32, p. 30 
of the Key. 

13. (18ft. 6' + 15ft. 9') X 2 = 68ft. 6', length of 4 walls. 
68ft. 6' X 8ft. 4' = 570ft. 10', area of 4 walls. 

18ft. 6' X 15ft. 9' X 2 = 582ft. 9' , area of floor and ceiling. 

1153ft. 7' Ans. 
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14. 16ft, 6' X 15 ft. 8' -f- 9 == 28yd. 6ft. 6', Ans. ' 

15. 38ft. 6' X 24ft. 8' X 7ft. 9' = 7359ft. 11', Ans. 

16. 45ft. 6 X 29ft. X 6ft. 6' -^ 27 = 317yd. 17ft. 9', Ans, 

18. 20ft. 6' X 8ft. -f- 32 = 5c. left., Ans. * 

19. 67ft. 9' X 17ft. 3' -f- 32 = 36c. 4c. ft. 2cu.ft. 9', Ans. 

20. 25ft. X 7ft. -r- 32 = 5c. 3c. ft. 12cu.ft., Ans. 

21. 33ft. 8' X 6ft. 6' X 3ft. 10' -=- 128 = 6c. 4c.ft. 6cu.ft. 

10' 4", Ans. 



INTEREST. 



6. 

7. 

8. 

9. 
10. 
15. 
16. 
17. 
18. 

35. 



36. 



87. 



88. 



1854 



xn. 

2 



$.497^ 

$.297 

$.871i 

$.12o^ 

$.220^ 

$8.0788 

$12.361 72f 

$3.06175 

$3.16309 



19. 
20. 
21. 
22. 
30. 
31. 
32. 
33. 
84. 



$1.20848 

$.4595 

$.195676 

$4.175860^ 

$217,106 

$10,554 

$.228 

$388,996 

$19,246 



d. 

11 



1851 


6 


7 


2 


8 


4 


1855 


1 


26 


1852 


4 


18 


2 


9 


8 


1858 


9 


19 


1854 


8 


17 


4 


1 


2 


1857 


12 


SO 


1853 


10 


12 



$125 X .160f = $20,083, Ans. 



$76.72 X .166J = $12,761, Ans. 



$1728 X .245J = $423,936, Ans. 



$111,111 X .253 =;= $28,111, Ans. 



2 18 
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jr. m. d. 

39. 1841 6 12 



40. 



1816 


11 


13 


24 


5 


29 


1842 


6 


21 


1818 


3 


26 



$37.75 X l-469f = $55,486, Ans. 



$100 X 1.454i = $145,417, Ans. 



24 2 25 



41'. 25£ 15s. 8d. Sqr. = 25.786£; ' 

25.786£ X .167J = 4.319155£ = 4£ 6s. 4d. 2(5[r., Ans. 

42. 144£ 15s. 8d. 2qr. = 144.785£ ; 

144.785£ X .093 = 13.465005£ = 13£ 9s. 3d. 2qr., Ans. 

43. 75£ 6s. 4d. Iqr. = 75.318£ ; 

75.318£ X .236 = 17.775048£ = 17£ 15fl. 6d., Ans. 

44. 87£ 10s. 9d. = 87.588£ ; 

87.538£ X .238J = 20.848633£ = 20£ 16s. lid. 3qr., Ana. 

45. 100£ 18s. 3qr. = 100.903£ ; 

100.903£ X .24 = 24.21 672£ = 24£ 4s. 4d., Ans. 

49. $ 4698.72 = interest for J60 days. 

.. 9397.44 = « 120 days; 120 = 60 X 2. 

234.936 = " _3^ days ; 3 = ^^ of 60. 

$9632.376 = « 123 days, Ans. 

50. $7.6487 = interest for 60 days. 

.3824 = « ^ days; 3 = ^of60. 

$8.0311 = « 63 days, Ans. 

51. $4.68 = interest for 60 days. 

2.34 = « 30 days; 30 = J of 60. 

. 1.17 = « . 15 days; 15 = J of 30. 

.234 = « _3 days ; 3 = ^J^ of 30. 

$8,744 = « 48 days ; 

$468 — $3,744 = $464,256, Ans. 
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52. $8.4428 = interest for 60 days. 

4.2214 = " 30 days ; 30 = J of 60. 

.4231 = " _3 days ; 3 = t»^ of 30. 

$13.0863 = « 93 days ; 

. $844.28 — $13,086 = $831,194, Ans. 

53. $23.48 = interest for 60 days. 

11.74 = " 30 days ; 30 = i of 60. 

1.17 4= " _3days; 3 = ^ of 30. 

$12,914 = « 33 days ; 

$2348 — $12,914 = $2335.086, Ans. 

55. $856.47 X .106^= $91.07131, interest at 6 per cent.; 

$91.07131 -^ 6 = $15.17855; $15.17855 X 7 = 
$106.25, Ans. 

56. $666,666 X .391 = $260.6664, interest at 6 per cent ; 

$260.6664 -f- 3 = $86.8888 ; $86.8888 X 4 = 

$347,555, Ans. 

• Note — The pupil will readily see that to divide by 3 andvialtiply by 4 
18, in effect, the same as to divide by 6 and multiply by 8. It is desirable 
to use the smallest numbers that will represent the proper relations. 

57. $358.14 X .295J = $105.77068, interest at 6 per cent; 

$105.77068 -5- 6 = $17.62844 ; $17.62844 X H — 
$167.47, Ans. * 

58. $33.45 X .108 = $3.6126, interest at 6 per cent ; $3.6126 

-f- 3 = $1.2042; $1,204 X 2 = $2,408, Ans. 

59. $500 X .109 = $54.50, interest at 3 per cent ; $500 + 

$54.50 = $554.50, Ans. 



60. $52,241 

61. • $252,135 

62. $148,139 

63. $2.25 



64. $2.25 

65. $1033.346 

66. $2714.806 

67. $825,139 
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(Art. 203, p. 138.) 



8. 



yr. 
1855 


m. 

3 


d. 

26 


1854 


11 


13 


1853 


11 


11 


1853 


10 


15 


1851 


7 


14 


1850 


9 


6 


1850 


6 


4 




3 


2 




10 


8 


2 


3 


1 


26 


1 





2 



Note. — This is a 
convenient manner of 
solving examples in 
partial payments. Ev- 
ert/ figure made in solu' 
ing the example is pre- 
served, and the work 
may he examined at any 
stage of the alteration. 
In finding the several 
timeSj the minuend for 
the first subtraction is 
the subtrahend for the 
second, the minuend 
for the second is the 
subtrahend for the 
third, etc., and the 
several remainders are 
written under each other, f n the order in which they 
were fi)und. The first principal is added to the 
interest by merely prefixing 10 to the interest. 
This mode will often shorten the work. A mere 
inspection shows that the third and fourth pay- 
ments are not so large as the interests accrued 
at the times of their payments, severally. 

The sum of the 3d, 4th, and 5th payments is 
found below. 



4 13 



3d Payment, 
4th Payment, 
5 th Payment, 



$25 

28 

125 

$178 



91000. 
.015^ 

8S3 

150C0 



1015.833 
50. 

065.883 
.0511 

821777 
965333 
4826065 

49.553760 
065.833 



1014.887 
150. 

864.887 
.135i 

144147 
4824485 
2594661 
864887 

116.908892 
864.887 

981.791 
178 

803.791 
.004^ 

267930 
8215164 

3.483094 
803.791 

807.274 • 
75. 

782.274 

.060^ 

244091 
48936440 



44.180581 
782.274 



776.466 
600. 

276.455 
.022i 

46076 
662910 
652910 

6.128086 
276.456 

$282,688, 
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$756.75 Principal. 

31.027 Int. from Jan. 12, '52, to Sept. 18, '52; 8m. 6d. 

787.777 Amount of Principal to Sept. 18, 1852. 

300.777 1st Payment. 

487. 1st Remainder, forming the 2d Principal. 

37.499 Int. from Sept. 18, '52, to Dec. 30, '53 ; lyr. 3m. 12d. 

524.499 Amount of 2d Principal to Dec. 30, 1853. 

300.499 2d Payment. 



224. 2d Remainder, forming the 3d Principal. 
17.696 Int. from Dec. ^0, '5^, to Apr. 24, '55 ; lyr. 3m. 24d. 

241.696 Amount of 3d Principal to Apr. 24, 1855. 
61.696 Sum of 3d and 4th Payments. 

180. 3d Remainder, forming the 4th Principal. 
7.38 Int. from Apr. 24,*'55, to Dec. 30, '55 ; 8m. 6d. 



$187.38 Amount due Dec. 30, 1855, Ans. 

(5.) 
$500. Principal. 

30. Int. from July 1, '51, to July 1, '52 ; lyr. 

530. Amount of Principal to July 1, 1852. 
350. 1st Payment. 

180. 1st Remainder, forming 2d Principal. 
5.40 Int. from July 1, '52, to Jan. 1, '53 ; 6m. 

$185.40 Amount due Jan. 1, 1853, Ans. 

Note. — From the nature of the example, interest commences Jaly 1, 
1851, six months after the date of the Note. 



5* 
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(6.) 

$3476.875 Principal. 

45.199 Int from July 18, '49, to Oct 6, '49 ; 2m. 18d. 

3522.074 Amount of Principal to Oct 6, 1849. 
747.56 1st Payment 

2774.514 1st Remainder, forming the 2d Principal. 
45.779 Int from Oct 6, '49, to Jan. 15, '50 ; 3m. 9d. 

2820.293 Amount of 2d Principal to Jan. 15, 1850. 
54.75 2d Payment 

2765.543 2d Remainder, forming the 3d Principal. 
485.353 Int. from Jan. 15, '50, to Dec. 18, '52 ; 2yr. 11m. 3d. 

3250.896 Amount of 3d Principal to Dec. 18, 1852. 
1043.32 Sum of 3d and 4tR Payments. 

2207.576 3d Remainder, forming the 4th Principal. 

43.416 Int from Dec 18, '52, to April 16, '53 ; 3m. 28d. 

2250.992 Amount of 4th Principal to Apr. 16, 1853. 
1000. 5th Payment 

1250.992 4th Remainder, formftag the 5th Principal. 
97.577 Int from Apr. 16, '53, to Aug. 4, '54; lyr. 3m. 18d. 

$1348.569 Amount due Aug. 4, 1854, Ans. 

(7.) 
$448.50 Principal. 

14.913 Int from June 15, '54 to Dec. 6, '54 ; 5m. 21d. 

463.413 Amount of Principal to Dec. 6, 1854. 
75. Ist Payment 

388.413 1st Remainder, forming the 2d Principal. 
10.045 Int from Dec. 6, '54, to Apr. 19, '65 ; 4m. 13d. 

398.458 Amount of 2d Principal to Apr. 19, 1855. 
125. 2d Payment 

273.458 2d Remainder, forming the 3d Principal. 
14.676 Int from Apr. 19, '55, to Jan. 25, '56 ; 9m. 6d. 

288.134 Amount of 3d Principal to Jan. 25, 1856. 
1 10. Sum of 3d and 4th Payments. 

178.134 3d Remainder, forming the 4th Principal. 
5.473 Int from Jan. 25, '56 to July 3, '56; 5m. 8d. 



$183,607 Amount due July 3, 1856, Ans. 



TO EATON'S AKITHMETIC. 65 

(Aet. 204, p. 140.) 
(2.) 

Principal, $1250.75 

Int. of Principal to May 15, '55 ; 11m. lid., 71.084 

Amount of Principal to May 15, 1855, $1321.834 

1st Payment, $300. 

Int. of 1st Payment from Dec. 16, 4m. 29d., 7.45 

2d Payment, 250. 

Int. of 2d Payment from Jan. 1, 4m. 14d., 5.583 

3d Payment, 400. 

Int. of 3d Payment from Feb. 18, 2m. 27d., 5.80 

4th Payment, 300. 

Int. of 4th Payment from March 15, 2m., 3. 

Sum of Payments with their Interest, $1271.833 

Sum due May 15, 1855, Ans. $50,001 

(Aet. 207—210, p. 141.) 

2. $370 X .03 = $11.10; $55.50 -^ $11.10 = 5, Ans. 

3. $97 X -05 = $4.85 ; $33.95 -f- $4.85 = 7, Ans. 

4. $50 X .03^ = $1.75 ; $5.60 -^ $1.75 = 3J, Ans. 

5. $75 X .04 = $3.00 ; $27 -5- $3 == 9, Ans. 

7. $133 X .07 = $9.31 ; $32,585 -5- $9.31 = 3.5, i.e. 3yr. 

6m., Ans. 

8. $50 X .09 = $4.50 ; $11.85 -f- $4.50 = 2.63 J, i.e. 2yr. 

7m. 18d., Ans. 

9. $150 X .06 = $9 ; $195 — $150 = $45 ; $45 h- $9 = 

5, i.e. 5yr., Ans. 

10. $56 X .-OSi = $4.76 ; $69.09 — $56 = $13.09 ; $13.09 

-f- $4.76 = 2.75, i.e. 2yr. 9m., Ans. 

11. $1000 ^ .09 = $90 ; $495 -f- $90 = 5.5, i.e. 5yr. 6m., 

Ans. 

12. Assume any sum, say $100 ; then the question is, in what 

time will $100 gain $100 ? Hence, $100 X .06 = $6 ; 
$100 -5- $6 = 16§, i.e. 16yr. 8m., Ans. Hence, 
To find the time in which any sum will double itself, at 
any rate per cent, divide 100 5^ the rate^ and the quotient 
will be the time in years* 
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13. Assume $100 ; in what time will $100 gain $300? 

$100 X .05 = $5 ; $300 -f- $5 = 60 ; i.e. 60yr., Ans. 

15. $15 -r- .025 = $600, Ans. 

16. $100 -f- .04 = $2500, Ans. 

17. $1500 -^ .06 = $25000, Ans. 

18. $1600 ~ .08 = $20000, Ans. 

19. $74.32 -^ .1065 = $697.84, Ans. 

20. $59.76 -i- .1045 = $571,866, Ans. 

22. $360,585 -^ 1.08 = $333,875, Ans. 

23. $472 -J- 1.18 = $400; $400 X .18 = $72, Ans. 

24. $3569.47 -5- 1.153 = $3095.811, Ans. 

25. $480 -^ 1.2 = $400 ; $400 X .20 = $80, Ans. 



COMPOUND INTEREST. 



8. $1000 

1.07 

7000 
1000 

1070.00 
1.07 

7490 
1070 

1144.90 
1.07 

801430 
114490 

1225.0430 

1000. , 1 St Principal 

$225,043, Ans. 

Note. — Multiplying by 1.07 is, 
in effect, the same as multiplying 
by .07 and adding the principal. 



4. 



$5000 
1.06 

30000 
5000 

6300.00 
1.06 



31800 
5300 

6618.00 
1.06 

33708 
5618 

5955.08 
1.06 

3573048 
595508 

6312.3848 [for 10m. 

1.05, Amount of 

315619240 
63123848 



$6628.004, Ana. 
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5. • $900 

Amount of $1 for Siil = 1.015 

4500 
900 
900 



913.500 
1.015 



45675 
9135 
9135 

927.203 
L015 

463^015 
927203 
927203 



941.111 
1.015 
4705555 
941111 
941111 

955.228 
1.015 

4776140 
955228 
955228 



.969.556 
1.015 

4847780 
969556 
969556 



984.099 

: 1.015 

4920495 
984099 
984099 



Brought up, 998.860 

1.015 
4994300 
998860 
998860 



1013.843 
1.015 

5069215 
1013843 
1013843 

1029.051 
1.015 

514e5255 
1029051 
1029051 



1044.487 
1.005 = 

5222435 

10.44487 

$1049.709, Ans. 



[$1 for Im. 
Amount of 



998.860 Carried up. 
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6. 



48£ 10s. — 48.5£ 


7/ $3476.95 




1.06 


1.07 




2910 


2433865 




485 


347695 




51.410 


8720.337 




1.06 


1.07 




30846 


^26042359 




5141 


8720337 




54.495 
1.06 . 


8980.761 
.0395 Int. 


[cent. 
at 6 per 


326970 
54495 


19903805 
85826849 




57.765 


11942283 




1.048 

462120 
231060 


6)157.2400595 

26.20667 
7 > 




57765 

60.538 
• 48.5 

12.038£ 


183.4466 
3980.761 

4164.208 
3476.95 


• 


20. 
•760s. 


$687,258, Ans. 




12 






9J2d. 
4 


8. 


$.278 


.48qr. 


9. 
10. 


$27,697 
$30,599 


Ans. 12£ 9d. 


11. $1462493.206 



NoTB. — In the following examples in Compound Interest, it will be 
observed that the interest or the amount of $1 for a given time is taken from 
the Table, as seems most convenient; thus, in Ex. 12, solved 4n the Arith- 
metic, the interest is taken ; also in Ex. 16, solved in the Key. But in the 
other examples, where the time is not for entire years or periods, it is neces- 
sary to use the amoiint& Also where the amount is called for, as in 
Ex. 14. • 
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15. $3.996019 = Amount of $1 at 8 per cent, for 18yr. 

1 .049^ = Amount of $1 at 8 per cent for 7m. 1 2d. 

1332006 
35964171 
15984076 
8996019 [7m. 12d. 

4.193155937 = Amount of $1 at 8 per cent, for 18yr. 
350.50 PiincipaL 



209657796850 
20965779685 
12579467811 

$1469.701, Ans. 



( Amount of $1 at 4 per cent for 19 jt,, or at 

16. $2.106849 *% 8 per cent for djr. 6nLy compounding 

500 C semi-annually. 

1053.424500 Amount of $500. ♦ 
500. PrincipaL 

$553,425, Ans. 

17. $1731.676 Amount of $1000 at 4 per cent for 14yr. 

1.005^ Amount of $1 at 16 per cent for 12d. 

577225 
8658380 
1731676 



$1740.911605, Ans. 



COMMISSION". 



1. $1350 X '02 = $27.00, Ans. 

2. $5725 X .03 = $171.75, Ans. 

3. $18000 X .002 = $36, Ans. 

4. $6350 X .OOi = $L5,87J, Ans. 

5. $3484.50 X .01 = $3^845^ Ans. 
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6. 7oc X 100 X 34 = $2550; $2550 X .01^ = $38.25, 

1st Ans. 
$2550 — $38.25 = $2511.75, 2d Ans. 

7. SOOcwt. 3qr. 12^1b. = 500.875cwt. 

$9 X 500.875 = $4507.875, cost of sugar. 
$4507.875 X .03 J = $157,776, Ans. 

8. 37ic. X 3560 = $1335 ; $1335 X .02 = $26.70, 1st Ans. 
$1335 _ $26.70 = $1308.30, 2d Ans. 



INSURANCE. 

1. $5000 X .002 = $10; $lO + $1.25 = $11.25, Ans. 

2. $500000 X .02 = $10000, Ans. 

3. $21500 X -03^ = $698.75, Ans. 

4. 534£ 10s. 6d. = 534.525X ; $4.87 X 534.525 = 

$2603.137; $2603.137 X .01 J == $45,555; 
$ 45.555 + $ii25 = $46,805, Ans. 

6. $12000 X .0097 = $116.40, Ans. 

6. $5000 X .0109 = $54.50, Ans. 

7. $3000 X .005 = $15, Ans. 

8. 437£'16s. 3d. = 437.81 25£ ; $4.87 X 437.8125 

$2132.147-, $2132.147 X .02^ = $53,304, Ans. 



DISCOUNT. 

2. $756 -5- 1.08 = $700, Ans. 

3. $475 -i- 1.033 = $459.826 ; $475 — $459,826 = $15,174, 

Ans. 

4. $1800 -^ 1.095 = $1643.836, 1st Ans. 
$1800 — $1643.836 = $156,164, 2d Ans. - 

5. 1856 2 20 $850 -5- 1.042 = $815,739, Ana. 
1855 6 8 

8 12 = Term of credit 

6. $800 -T- 1.05 = $761,905, ^ns. 
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7. $2o6-f- 1.18 = $216.949 ; $256 — $216,949 = $39,051, 

Ans. 

8. $600 -f- 1.04 = $576,923, Ans. 

9. 1858 5 1 $1000 -5- 1.051f = $950,721, Ans. 
1857 6 20 

. 10 11 = Term of credit. 

10. $325.75 -^ 1.032 = $315.649 ; $325.75 — $315,649 = 

$10,101, Ans. 

11. 1857 6 24 8m. — Im. 12d. = 6m. 18d., Term 
1857 5 12 of credit. 

1 12 $40 -5- 1.033 = $38,722, Ans. 

12. $350 -^ 1.03 = $339.806 ; $350 — 339.806 = $10,194, 

Ans. 



EQUATION OF PAYMENTS. 

2. $400 X 6 = $2400 

500 X 8 = 4000 

1000 X 12 = 12000 

1900 )18400(9|gm., Ans. 

a $360 X 6 = $2160 16392 ^ 1683 = 9.739m. 

548 X 9 = 4932 30 

775 X 12 = 9300 ^ 22.170d. 



1683 16392 Ans. 9m. 22d. 

4. $500 X 6 = $3000 ; 3000 -^ 1000 = 3m., Ans. 

5. $600 X 7 = $4200 ; $200 X 4 = $800 ; 4200 — 800 

= 3400 ; 600 — (300 + 200) = 100 ; 3400 ^ 100 
= 34m. = 2yr. 10m., Ans. 

ExPL4NATiON. — $600 for 7m. is the same as $1 for 4200m.; 
4 of $600, viz. $200, for 4m. equals $1 for 800m.; 4200m. 
— 800m. = 3400m. ; now if the debtor kept but $1 he might 
keep it 3400m., but /is he kee|>3 $100 ($600 ^ ^ and ^ of $600 

6 
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= $100) he may keep it only ^^^ of 3400m. = 34m. == 2yr. 
and 10m. from the beginning. 

6. F may keep $250 for 10m. = $1 for 2500m. 
E may keep $50 for 4m. = $1 for 200m. 

and $100 for 8m. = $1 for 800m . 

But E, by making present payment, gives up $1 for 1000m. ; 

.'. F may keep $1 for only 1500m. ; 

or, $250 for ,J^ of 1500m. = 6m., Ans. 

7. JX2 = J; iX3==l; 1 — (i + i) = i; iX 6 = 

3; i + l-f-3 = 4J; 1— J = J; 4Jm.^i=8Sm., 
Ans. 

9. 1st bill due Mar. 17 



10. 



• 2d « Apr. 18, 


32 


days from Mar. 17 


8d *' May 4, 


48 


• 


4th « May 16, 


60 


u u 


5th " July 29, 


134 


U t€ 


6th « Aug. 1, 


187 


u 


$75 






50 X 82 — 1600 






100 X 48 = 4800 






25 X 60 = 1500 






200 X 134 = 26800 




83 days from Mar. 17 gives 


50 X 137 = 6850 




June 89 Ans. 


500 )415^50 






83d. 






l8t bill due Mar. 31 






2d " Apr. 15, 


15 


days from Mar. Bl 


3d " Apr. 12, 


12 


M U 


4th « Apr. 29, 


29 


U U 


5 th " June 14, 


75 


u u 


$100 






75 X 15 — 1125 




• 


200 X 12 — 2400 


27939 -5- 741 — 38 ; 38 days 


66 X 29 — 1914 




from March 31 gives May 


300 X 75 = 22500 




8, Ans. 


741 27939 







*-» 
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COMPOUND EQUATION OF PAYMENTS. 



8. DeUt 

1st biU due Feb. 7 
2d « Apr. 7, 
3d « May 7, 

$800 
566J X 60 = 34000 
433^ X 90 = 39000 



60 days from Feb. 7 
90 « « 

73000 -^ 1800 = 40f ; 41 days 
from Feb. 7 gives Mar. 19, 
equated time of debit side. 



1800 



73000 



Oredit, 
1st bill due Mar. 18 

2d « June 26, 100 days from Mar. 18 
3d « June 1, 75 " « 

4th « June 26, 100 « « 



$200 

1200 X 100 = 120000 
300 X 75 = 22500 
800 X 100= 80000 



222500 -4- 2500 = 89 ; 89 
days from March 18 gives 
June 15, equated time of 
credit side. 



2500 222500 

1800 = Less side of Account. 

700 = Balance due E. 

Froni Mar. 19 to June 15 ==: 86 days; 1800 X 38 = 
158400; 158400 -^.700 = 226, No. of days to be 
reckoned forward from June 15, 1856, ^hich gives 
Jan. 27, 1857, Ans. 

From June 4^ to Sept. 6 == 94 days ; $800 — $600 = 
$200; 600* X 94 = 56400; 56400 -f- 200 = 282, 
No. of days to be reckoned backward fr^m June 4, 1857, 
which gives Aug. 26, 1856^ Ist Ans. $200 X 1-061} 
= $212,333, 2d Ans. 
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ANALYSIS. 

$35 X 8 X 7 

2. . = $392,- Ans. 

3. If 20 is ^, 4 is i, and f = 4 X 9 = 36, Ans. 

4. 51 -f- 17 = 3 ; 3 X 173 == 519, Ans, 

5. 95 ~ 19 = 5 ; 5 X 23 = 115, Ans. 

6. 95s. -^ 19 = 5s.; 5s. X 23 = 115s., Ans. 

7. $74 _^ 37 _:, $2 ; $2 X 50 X 5 = $500, Ans. 

8. 64 -^ 8 = 8 ; 8 X = 72 ; 72 -5- 12 = 6, Ans. 

9. 72 -^ 9 = 8; 8 X 5 = 40; 40 ~ 4 = 10, Ans. 

10. $63 -5- 9 = $7 ; $7X7 = $49, Ans. 

11. | + ^J = f|; |J_§| = ^c^,; 6^6=1; 1ft. X 35 = 

35ffe., Ans. 

12. 12 X 7 = 84 ; 84 -5- 24 = 3^, No. months, Ans. Or, 

Twice the No. of men gives half the time ; ^ of 7m. = 
3^m., Ans.^ 

13. A builds 5 times 7 rods, .*. B will build 5 times 9 rods = 

45 rods in 33 days ; Again 44 is -J of 33, .% B, in 44 days, 
will build J of 45 rods = 60 rods, Ans. 

14. I of 28 = 4, and ^ of 28 = 12 ; if 12 is ^, then 3 is t^t 

and 33 is ^-J^; J of 55 is 11, and 11 in 33, 3 times; 
Ans. 3. 

15. T^ of 44 = 4, and j^ of 44 = 20; if 20 is f, then 5 is ^ 

and 45 is -g- ; J of 15 is 5, and 5 in 45, 9 times ; Ans. 9. 

16. J of 27 = 9, and ,J of 27 = 63 ; if 63 is V, then 3 is J 

and 15 is ^ ; -j^jy of 60 is 5, and 5 in 15, 3 times ; Ans. 3. 

17. The hound gains 3 rods in running 27 ; .*., as he must gain 

13 times 3 rods, he must run 13 times 27 = 351 rods, • 

Ans. 

18. He now has 1 Jiock, and if he had one and one half times 

as many more he would have 2^ fioch. Then, not 
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having the 2^ sheep, he would have only 97 J sheep; 
/. 97 J^ sheep = 2i flocks, and 97^ -^ 2^ = 39, No. in 
1 flock, Ans. 

19. Reasoning as in Ex. 18, GGJ eheep = SJ flocks, and 6G| 
-^ 3J = 20, No. in 1 flock, Ans. 

20 12 X 7 X 2000 = 168000, No. of rations; 

168000 X 14 = 2352000, No. ounces, good and bad; 
105 X 200 X 16 = 336000, No. ounces spoiled; 

2016000, No. ounces left tosubsiston. 

2016000 ~ 168000 = 12, No. ounces in 1. ration, Ans. 

21. Reasoning as in Ex. 20, we find the whole weight to be 

2352000OZ. = 147000 lb., 1st Ans. 
147000 lb. ~ 7 = 21000 lb., 2d Ans. 

22. As above, whole weight = 147000 lb., 1st Ans. 

12oz. = ^ of 14oz. ; f of 147000 lb. = 126000 lb., 2d Ans. 

23. As above, whole weight = 147000 lb., 1st Ans. 

If 12oz. is f , then \ is 2oz. and ^ = 14oz., 2d Ans. 

24. 1 — J = J ; J of I = i ; i + i = f , portion spent ; 

1 — I = § ; if $5000 = §, then $1000 = J and | = 
$8000, Ans. 

-, 2 X 28 X 60 X 60 

^^- 12 X 5280 = ^Am., 1st Ans. 

60 -f- 3^^ + li = 20T\h., 2d Ans. 
2C' "Ay "4" iV "4" A = I » ^ i ^° ^°® ^^7> *^®" J in 4 days, 



27. 



Ans. 

2 X 57 

—75 — = 1 il lb., Ans. 



28. 1 29i^ = a^o o . $Y. — $j = $^, gain per yd. 
200 X 35 X 27 
e X 3500 ~ ^' ^^' ^^^^®' '^^^' 

Explanation. — Dividing the total gain, $200, by the gain 
per yd., $^, gives the No. of yards ; then dividing the No. of 
yards by the No. of yards in a bale, -Jy-, gives the No. of bales. 

6* 



66 KEY OF SOLUTIONS 

29. 246^1^ = af e* ;$fy — $^ = $^j,, gain per lb. ; 
2 48 X 1 3 2 X 133 

19 X 32736 = ^' ^^- ^^^^' ^"'*- 

30. Since the miller took -^ for grinding, GObbl. of flour were 

made out of \^ of the wheat; .*. enough wheat was 
carried to mill to make 64bbl of flour. 

4}bush. X 64 = 288bush. carried to inill. 

3Hc. X 288 = $10.50 for carting wheat 

25c. X 60 = 15.00 for barrels. 

$1 J X 60 = 75.00 for carrying flour. 

25c. X 60 = 15.00 for agent. 

$115.50, total expense. 
$367.50 — $115.50 = $252, net receipts, 
$252 -4- 288 = 87ic., Ans. 
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PROPORTION. 

60 
8. ^ft. : }i40fi'. :: 3ft. : 180ft., Ans. 

60 

4. Jift. : ^$0ft. :: 4ft. : 240ft., Ans. 

6 

5. j2^0ft. : 4fL :: 180ft. : 3ft., Ans. 

6 

6. Ig0ft. : J{ft. :: 240ft. : 4ft., Ans. 

8. 11 men : 33 men :: 67d. : 201d., Ans. 

9. 3yr. : llyr. :: $2700 : $9900, Ans. 
10. $9900 : $2700 :: llyr. : 3yr., Ans. 

14. 913£ 6s. 6d. : 130£ 9s. 6d. :: 94a. 3r. 2rd. : 4th term. 
913.325£ : 130.475£ :: 94.7625a. : 13.5375a. 
13.5375a. = 13a. 2r. 6rd., Ans. 

15. 130£ 9s. 6d. : 913£ 6s. 6d. :: 13a. 2r. 6rd. : 4th term. 
130.475£ : 913.32o£ :: 13.5375a. : 94.7625a. 
94.7625a. = 94a. 3r. 2rd., Ans. 
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16. 94a. 3r. 2rd. : 13a. 2r. 6rd. :: 913£ 6s. 6d. : 4th term ; 
94.7625a. : 13.5375a. :: 913.325£ : 130.475X ; 
130.475X = 130£ 9s. 6d., Ans. 

17. IJyd. : |yd. :: 12iyd. : 6^jyd., Ans. 

18. /^ : A, or 7:9:: $1163 : $1495;^, Ans. 

19. 10 men : 6 men :: 4(fd. : 24d., Ans. 

20. ?bbl. : 14bbl. :: $3.60 : $117,60, Ans. 

21. |a. : 15^a. :: $36.40 : $1242.15, Ans* 

22. 4h. : 6h. :: 2d. : 3d., Ans. 

23. '3c. : 45c. :: 2bbl. : 30bbl., Ans. 

24. 4d. : 16d. :: 4 men : 16 men. 

16 men — 4 men = 12 men, Ans. 

25. 45d. : 30d. :: 15 men : 10 men. 
15 men — 10 men = 5 men, Ans. 

26. $25000 : $500 :: $15000 : $300, Ans. 

27. § of § or § : 1 : : $20000 : $50000, Ans. 

28. $450 : $300 :: 9m. : 6m., Ans. 

29. $8 : $12 :: 4oz. : 6oz., Ans. 

80. 11 + 19 = 30 : 11 :: $45.90 : $16.83, A's share. 
30 : 19 :: $45.90 : $29.07, B's share. 

31. 5 days : 45 days :: 13 men : 117 men; 117 men — 13 men 

= 104 men, Ans. 

3 5 

32. jyd. : 2yd. :: 63yd. : 105yd., Ans. 

33. 10 horses : 14 horses :: 35bush. : 49bush., Ans. 

34. lyr: : 3Jyr. :: $42 : $147, Ans. 

35. (13J -f 12) X 2 = 51 ; 51ft. X 9 = 459ft., area of the 

walls ; 
2ft. X 3 = 6ft,, area of a yard of paper; 
6ft. : 459ft. :: 1yd. : 76Jyd., Ana. 
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86. $2 : $168 :: Igal. : 8 4 gal. ; 84gal. — 63gaL = 21gal., 
Ans. 

37. 30(1. : 97d. :: 30 men : 97 men, Ans. 

38. 1800 men : 1500 men :: 12m. : 10m., Ans. 

39. 2rd. : 8rd. :: 20r(l. : 80r(l., Ans. 

40. 3G6rev. : Irev. :: 365d. : Jg Jd. = 23h. 5Q^m.y Ans. 

41. 4Bft. : 16ft. :: Gmen : 12 men, Ans. 

42. 4d. : 12d. :: 12 men : 36 men, Ans. 

43. 71b. : 191b. :: $3.i)0 : $9.50, Ans. 

44. 8h. : 12h. :: 6d. : 9d., Ans. 

45. $300 : $500 :: 3m. : 5m., Ans. 

46. |yd. : IJyd. :: 9yd. : lo^yd., Ans. 

47. 45m. : 360m. :: 1 pipe : 8 pipes, Ans. 

48. J + i + i = J J; U ' n - Ih. : IJ^h., Ans. 

49. J — J = 5I5; ^ : II :: Id. : 24d., Ans. 

50. 1 6t. : 72 1. : : 2 horses : 9 horses, Ans. 

51. $25.50 : $1925.25 :: la. : 75.5a. = 75a. 2r., Ans. 

52. pr. of horse : pr. of oxen :: $75 : 4th term. 
•52 : 72, or 25 : 49 :: $75 : $147, Ans. 

53. 400 men : 300 men :: 60d. : 45d., Ans. 

54. 12oz. : 14oz. :: 120d. : 140d., Ans. 

$25000 X 11 X 11 

55. fy : H :: $25000 : IQ x 5 "^ 

$37812.50, Ans. 

56. 1001b. : 37i]b. :: $27 : $10.12^, Ans. 

57. .25 : .376 :: $750 : $1128, Ans. 

58. 43 : 33 :: B's : A's ; 64 : 27 :: $12800 : $5400, Ans. 

59. Iscc. : 207sec. :: 19m. : 3933m., Ans. 
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COMPOUND PROPORTION. 



;:},:6„».,a6^,A^. 



4. 8ft..: 24ft. 
6d. : 12d. 

5. 24d. : 16d. 

9h. : 12h. 
30ft. : 45ft. ^ :: 3 men : 9 men, Ans. 
8ft. : 9ft. 
3ft. : 6ft. 

BY CAircELiiro. 

9 

Ux9xn0x$xii —^^^^ 
i $ 

7. 9hhd.. : 50 tierces 1 

12cwt : 24cwt. I :: $50 : $289.35^, Ana. 
60m. : 300m. J 

8. $100 : $300) ^^ ^.« A 
12m. :9m. } ^^ $8 : $18, Ans. 

9. $300 : $100) ^,^ ^^ , 
9m. : i2n,. } ^^ «18 •• «8, Ana. 

10. $300 : $100) ,. . . 

$8 : $18r- ^^"^^ • ^^'^^^' 

11. $8 : $18 ) 

9m. : i2m. } ^^ ^^^^ '' ^^^^ ^°«- 

12. $300 : $100 ] 

$6 : $18 > :: 6 per cent. : 8 per cent., Ans. 
9m. : 12m. J 

Explanation. — 6 per cent, is assumed, it being a customary 
rate. Any other rate may be assumed just as well. $300 re- 
quire a smaller rate than $100 to gain a given interests It 
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KEY OF SOLITIONS 



requires a larger rate to gain $18 than to gain $6, the interest of 
$100 for 1 year at the assumod rate. It requires a larger rate 
to gain a given sum in 9 months than in 12 months. 



13. 



14. 



2d. : 40d. 
162d. : 81d 



:}" 



Soz. : 80oz. = 51b.9 Ans. 



25in. long : 21)-|in. long 

Gin. wide : 8in. wide 

Sin. thick : 4in. thick 

10.47 : 19.26 

2 i 33 



$2725 : $128293, Ans. 
21H = V^ 



ARRAirOEMENT FOR CAirCXLIKO. 



15. 



349 X 8 X 4 X 1926 X 88 X 2725$ 

16 X 25 X 6 X 8 X 1047 X 2 — *128293, Ana. 



22d. 


5d. 


540m. 


! 726m. 


9deg. : 


2deg. 


465ft. k>ng 


: 168|ft. long 


3§ft. wide : 


7tft. wide 


4§ft. deep : 


2|ft. deep 



» :: 496 men : 15 men, Ans. 



ARBAirOEMENT FOR pAirCXLUfO. 

.5 X 726 X 2 X 168j X 7^ X H X 496 . 

22 X 540 X 9 X 465 X 3f X 4§ ^^' reducmg, 

5 X 726 X 2 X 675 X 15 X 3 X 14 X 3 X 496men 
22 X 540 X 9 X 4 X 465 X 2 X H X 5 X 14 
= 15 men, Ans. 

Explanation. — It requires less men to dig a trench in 22 
days than in 5 ; more to do it when the days are 540 minutes 
(9h.) long than when thej are 726 minutes (12h. 6m.) ; less 
when it is of 2 degrees of hardness than when it is of 9 ; less 
when it is 168|fl. long than when it is 465ft. long; more when 
it is 7^ft. wide than when it is 3Jfl. wide ; and less when it is 
2f d. deep than when it is 4|ft* deep. 
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CONJOINED PROPORTION. 

4. 2 $$£Ga. = ^£8.? 

3 ^iJ£N.J. = jg$£Ga. 
fi /0£N.Y. = ^^£N.J. 

0£ N. E. = $£ N. T. 
9£S. =J'jg£N.E, i 

54£ S., And. 

5. 5 ft0 l$00su Br. = ^a. A. ? 

11 00a. L. = 40e. Bn 
25a. M. = 20a. L. 
^0a. Bo. = 4> j^a. M* 0. 
j{0a. A. = 00a. Bo. 

1375a. A., Ans. 

6. 27w. = ^b.? 

12m. = I8w. 
20b . = 15m. 

6480 ^ 270 = 24b., Ans. 

7. |{0S.d. = A.e.? 

jk 00 6. C. = 100 S.d. 

0^ 1. 8. = a G. c. 

11 ftiJu.^. = 4$i.s. i$ 

1^0 E.s. = 10a: L.d. 
4fg0 A . e. = 1000 E. s. 

11 A. e.f Ans. 



PROFIT AND LOSS. 

" (Art. 2M, p. 178.) 

1. $7 X 16 = $112, sum received; 

$100, sum paid; 

1 6) $12, total gain; ) 

$ .75, gain per bbL, ) 
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2. $4 X 75 = $300, sum received ; 

$250, sum paid ; 

7 5) $50, total gain ; ) 

$ .66§, gain per yd., ) 

3. 13cwt. Iqr. 191b. = 13441b. ; $107.52, sum paid; 

64c. X 1344 = $84. , sum received ; 

1344)$23.52, total loss, , 

Ans. 



.! 



.01 1, loss per lb 

164 X 1= 287, No. yd. cassimere; 
$3X3 = $2.25, price of cassimere ; 
$3 X 164 = $492 , sum received for broadcloth; 
$2.25 X 287 = $645.75, sum received for cassimere ; 



137.75, total sum received; 
$1107 , sum paid; 

$30.75, sum gained, Ans. 

(Aet. !SJ67, p. 179.) 

8. $3670.80 — $3496 = $174.80, total gain ; 

$3496 : $174.80 :: 100 per cent, i 5 per cent, Ans. by 



Rule 1. 
174.80 
3496 



= .05, Ans. by Rule 2. 



4. Int. on $3709.75TVtV ^r 60d. = $37.0975^^7^ 
Int. on the same for 3d. = 1.8548i§9& 
Int. on the same for 63d. = $38.9524j^y = 

$38.95^/^; 

$3709.75//yV — $38.95^yV = $3670.80, sum received 
at bank. 

$3670.80 — $3496 = $174.80, sum gained. 

$3496 : $174.80 :: 100 per cent. : 5 percent, Ans. 

5. $4 : $1 :: 100 percent. : 25 per cent, Ans. 

6. $5 : $1 :: 100 per cent : 20 per cent., Ans. 
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7. $4000 X .06 = $240, Int. on $4000 for lyr. ; 

1 90, cost of storage ; 
4000 , 1st cost; 

$4430, total cost ; 
$4310, sum received ; 

$120, total loss; 
$4000 : $120 :: 100 per cent. : 3 per cent., Ans. 

(Aet. 268, p. 180.) 

8. 12Jc. X .10 = 1 Jc ; 12^0, — IJc. = lljc, Ans. by Rule 1. 

100 per cent. : 90* per cent. :: 12^c. : lljc, Ans. by 
Rule 2. 

4. 12Jc. X .20 = 2ic.; 12ic. + 2Jc. = 15c., Ans. 

6. $600 X .06i = $39 ; $600 + $39 = $639 for the 6 
shares, or $639 -4- 6 = $106.50 for 1 share, Ans. 

(Art. 269, p. 181.) 

8. $30 -4- 6 = $5, sum received per yard ; 

112 per cent. : 100 per cent. :: $5 : $4.46^, Ans. 

4. $800 -f- 10 = $80, sum received per share ; 
80 per cent. : 100 per cent :: $80 : $100, Ans. 

(Aet. 2-70, p. 182.) 

4. $5000 : $3000 :: 125 per cent. : 75 per cent; 

100 per cent. — 75 per cent = 25 per cent loss, Ans. 

6. $175 : $200 :: 105 per cent : 120 per cent; 

120 per cent — 100 per cent. = 20 per cent, Ans. 

6. $4000 : $3000 :: 120 per cent : 90 per cent; 

100 per cent — 90 per cent = 10 per cent loss, Ans* 

7. $5000 : $6000 :: 125 : 150; 

150 — 100 = 50 per cent, Ans. 

7 
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(Art. 2'7I, p, 183.) 

2. 90 : 100 :: 618 : $20, Ans. 

(Art. 2'71, p. 184.) 

3. 90 : 125 :: £4 : $5.55^, Ans. 

4. 88 : 110 :: $8 : $10, Ans. 

5. 95 : 105 :: $150 : $165.78if, Ans. 

6. 80 : 95 :: $175 : $207.81^, An«. 

(Art. 272, p. 184.) 

1. $15 X 5 = $75 2. $4.50, selling price. 

$17 X 5 = ^85 • $3.00, cost. 

Sum received, $1 GO $1.50, gain per hat. 

Cost, $155 $3 . $1 50 :: 100 : 50, Ans. 

Ans., Gain, $5 

^ ^, _ ^ 4. 90 : 125 :: 75c. : $1,041, 

3. $l.oO, cost; . • . . ^ F> 

$1.25, suiti received ; 

25, loss. 5. 75 : 150 :: $3 : $6, Ans. 

$1.50 : 25c. :: 100 : 16f, Ans. 

6. $4 : $4.25 :: 90 : 95^; 100 — 95f = 4|, loss, Ans. 

7. 88 : 100 :: $40 : $45.45^, Ans. 

$350 X 8 X 100 X 100 X 105 
^' 100 X 15 X 95 X 90 X 100 — ^^-^^tVtj Ans. 

Explanation. — $3.50 = ^^;. divide by IJ, i.e. multiply 

by -j^ to find the cost per square yard ; because the cloth shrinks 
5 per cent, in width 100yd. becomes 95yd., .*. the cost of 1yd. 
multiplied by 100 and divided by 95 gives the cost of 1yd. after 
it is shrunk in width ; for a similar reason multiply by ^^p-, be- 
cause of the shrinkage in length ; finally multiply by \^^ because 
it is to be sold so as to gain 5 per cent. Then cancelling and 
reducing, the result is $2.29^^^. 



TO baton's arithmetic. 7S 



PARTNERSHIP. 

2. $3000, A's stock ; tYu\/V = h -^'s share of stock. 

5000, B's stock ; -r^A% = h ^'s share of stock. 

7000, C's stock ; ^^^Vu = tV> ^'s share of stock. 

$15000, Total stock. 

$3000 X i = S600, A's gain ^ 

S3000 X i = $1000, B's gain I Ans. by Rule 1. 

$3000 X A = $1400, C's gain J 

• 

$15000 : $3000, or $15 : $3 :: $3000 : $600, A's gain 
$15000 : $5000, or $15 : $5 T: $3000 : $1000; B's gain 
$15000 ; $7000, or $15 : $7 :: $3000^ $1400, C's gain 
Ans. by Rule 2. 

3. i of $600 = $120, A's; ^ of $600 = $200, B's ; -^y of 

$600 = $280, C's, Ans. 

^' i + ?= if 5 1 — if = A» C*8 share of capital 
J of $4284.21 = $1428.07, A's gain ] 
^ of $4284.21 = $1224.06, B's gain I Ans. 
■ij of $4284.21 = $1632.08, C's gain J 

5. $2000 + $1500 + $1000 = $4500, sum of debts. 

fg-gj or J of $3000 = $1333.33J, A's share 1 
iUl or I of $3000 = $1000, B's share I Ans. 
iU% or % of $3000 = $666.66§, C's share J 

6. 10 4- 8 -1-12=: 30; 

i^ or i of $150 = $50, A's share \ 

^V or 1*5 of $150 = $40, B's share I Ans. 

J^ or i of $150 = $60, C's share J 

7. • 7f + 22^ = 30 ; 

30 : 7^ :: $15 : $3.71^, A's share >^ 
30 : 22^ :: $15 : $U.28f B's share > ^^* 
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8. $12000 + $9000 + $14000 + $15000 = $50000, total 



cargo. 



>• Ads. 



9. 



10. 



50 : 12 :: $25000 : $6000, A's gain 

50 : 9 :: $25000 : $4500, B's gain 

50 : 14 :: $25000 : $7000, C's gr'n 

50 : 15 :: $25000 : $7500, D's gain J 

2 + 5 + 9 = 16, total No. of equal parts. 

16 : 2 :: $800 : $100, A's part ^ 

16 : 5 :: $800 : $250, B's part | Ans. 

16 : 9 :: $800 : $450, C's part J 

1 cow = 6 sheep, .•. 5 cows or 3 oxen = 30 sheep, and .*. 
1 ox*= 10 sheep; 5''oxen or 4 horses = 50 sheep, and 
.•. 1 horse = 12 J sheep. 



A's stock. « 


B's stock. 


C's stock. 


Total stock. 


8h. — 37Js. 


2h. —25s. 


4h. —50s. 




6ox. — 60 s. 


Sox. — 30s. 


5ox. 50s. 




8c. — 48 8. 


2c =12s. 


4c —24s. 




10 s. 


40s^ 


50s. 




155^8. 


+ 107s. 


+ 174s. 


= 4365s. 



$523.80 X 



1^523.80 X 



$523.80 X 



1555 

436i 

107 

436i 

174 

4365 



= 1186.60, A's share 
= $128.40, B*s share 



= $208.80, C's share 



>- Ans. 



11. 



12. 



The ratio of J to J = 2 : 3 (Art. 246) ; 2 + 3 = 5, sum 

of shares. 
i of $1000 = $400, 1st son's share V 
f of $1000 = $600, 2d son's share | ^"^• 

§, I, and $ are to each other as ^, |f, and f ^, or as 8, 15, 

and 30 ; 8 + 15 + 30 = 53, sum of shares. 
^7 of $500 = $75.47^y, A's share 
i^ of $500 = $141.50^1, B's share y Ans. 
i% of $500 = $283.01 J J, C's share 



TO baton's arithmetic. 77 

13. $2000 + $1500 + $1000 = $4500, sum bequeathed, 
f Jjo. = A . ^ of $2700 = $1200, 1st son's share 1 

if 8 8 = -J ; ^ of $2700 = $ 900, 2d -son's share I Ans. 
iSS8- = S ; * of $2700 = $ 600, daughter's share J 

14. A furnishes § and B ^ of the capital, .-. A must have § and 

B J of the profits, 1st Ans. 
$1000 -f- 3 = $333^, B's capital ; $333 J -f- 100 = $3.33 J, 
2d Ans. 



COMPOUND PARTNERSHIP. 

2. $1200 X 8 = $9600, A's stock. 
$1700 X 11 = $18700, B's stock. 

$28300, Total stock. 

283 : 96 :: $500 : $169.61^V^, A's loss ) 
283 : 187 :: $500 : $330.38|A|, B's loss j '^^^' 

A's stock. B's stock. 

8. $3000 X 2 = $ 6000 $3000 X 5 = $15000 
4000 X 6 == 24000 2500 X 3 = 7500 
2000 X 4 = 8000 4000 X 4 = 16000 

$38000 $38500 

C's stock. 

$3000 X 5 = $15000 
3500 X 3 = ^ 10500 
3000 X 4 = 12000 

$37500 

$38000 + $38500 + $37500 = $114000, sum of products. 

1140 : 380 :: $4000 : $1333.33J, A's share "] 
1140 : 385 :: $4000 : $1350.87J|, B's share I Ans. 
1140 : 375 :: $4000 : $1315.78^^, C's share J 

Explanation. — A has $3000 in till Mar. 1, 2 months; then 
he has $4000 in till Sept. 1, 6 months ; and, finally, he has 
$2000 in for the 4 remaining months of the year ; .-. $3000 X 2 
+ $4000 X 6 + $2000 X 4 = $38000 may be considered A's 
product. In a similar manner the products of B and G are 
found. 

7* 
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A^8 etock. B*6 stock. 

4. $1000 X 3 = $3000 $1200 X 3 = $3600 

1500 X 4 =; 6000 1500 X 4 = 6000 

700 X 5 =_3500 2700 X 5 = 13500 

$12500 $23100 

C'8 Stock 
$1800 X 3 ;=: $5400 

1400 X 4 = 5600 

900 X 5 = 4500 

$f5500 

$12500 + $23100 4- $15500 = $51100, sum of products. 

$1000 + $1200 + $1800 = $4000, stock in at first; 
$1500 -{- $1500 -{- $1400 = $4400, greatest stock in trade ; 

$700 + $2700 4- $900 = $4300, stock in finally ; 
$4400 X .10 = $440, total gain, 1st Ans. 
m of $440 = $107.63iJ^, A's share ] 
§J| of $440 = $198.90^1^, B's share I 2d and 3d Ans. 
Hi of $440 = $133,461^^, C's share J 

5. A's stock, . 10 oxen X 20 = 200 

15 cows or 10 oxen X 14 = 140 
99 sheep or 9 cows or *6 oxen X 26 = 156 

A's stock equals 1 ox for 496 weeks. 

B's stock, 7 oxen X 24 = 168 • 

12 cows or 8 oxen X 20 = 160 
66 sheep or 6 cows or 4 oxen X 25 = 100 

B's stock equals 1 ox for 428 weeks. 

C's stock, 25 oxen X 8 = 200 

12 cows or 8 oxen X 12 = 96 
33 sheep or 3 cows or 2 oxen x 15 = 30 

C's stock equals 1 ox for 326 weeks. 

496 + 428 + 326 = 1250 oxen for 1 week, total stock. 

$300 -^ 1250 = 24c., cost per week for 1 ox. 

24c. X 2 = 48c. ; 48c. -f- 3 = 16c., cost per wk. for 1 cow. 

16c. -f- 11 = lyVc., cost per week for 1 sheep. 



TO EATON'S ARITHMETIC. ^9 

lAc- X 99 X 26 = $37.44, what A pays for sheep; 
16c. X li> X 14 = 33.60, what A pays for cows; 
24c. X 10 X 20 = 48.00 , what A pays for oxen; 

T^Vff of $300 = $1 19.04, A's share of expense. 

It^c. X 66 X 25 = $24.00, what B pays for sheep; 
16c. X 12 X 20 == 36.40, what B pays for cows; 
24c. X 7 X 24 = 40.32 , what B pays for oxen ; 

^y^^ of $300 = $102.72, B^s share of expense. 

lAc- X 33 X 15 = $ 7.20, what C pays for sheep; 
16c. X12X12= 23.04, what C pays for cows; 
24c. X 25 X 8 = 48.00 , what C pays for oxen ; 

^% of $300 . = $78.24, C's share of expense. 



TAXES. 



2. $1.40 X 428 = $599.20, sum assessed on the polls. 

$3599.20 — $599.20 = $3000, sum assessed on property. 
$350000 -|- $250000 = $600000, am't of taxable property. 
$3000 -=- 600000 = 5 mills, tax on $1. 
$4000 -f- $6500 = $10500, E's taxable property. 

$10500 X -005 = $52.50, tax on E's property. 
$1.40 X 3 = 4.20, E's tax on polls. 

$56.70, E's entire tax, Ans. 

8. $5000 X .005 4- $1.40 X 2 = $25 + $2.80 = $27.80, 

A's tax. 
$2400 -4- .005 + $1.40 X 3 = $12 + $4.20 = $16.20, 

B's tax. 
$3600 X .005 + $1.40 = $18 + $1.40 = $19.40, C*s 

tax. 
$1690 X .005 + $1.40 X 2 = $8.45 + $2.80 = $11.25, 

D s tax. 
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4. A'B tax. 

On $10000 = $500 

On poll8, $1.50 X 3 = 4.50 

Total = $504.50 

B'B tax. 

On $5000 = $250 
On polls, $1.50 X 2 = 3 

Total = $253 

C'stax. 

On $7000 = $350 
On $500 = 25 
On polls, $1.50 X 2 = 3 

Total = $378 

D'stax. 

On $6000 = $300 

On 1 poU := 1.50 

Total = $301.50 

£^8 tax. 

On $10000 = $500 

On $4000 = 200 

On $700 = 35 

On $5 = 0.25 

On polls, $1.50 X 2 = 3 

Total = $738.25 



F'atax. 



On $5000 
On $900 
On $10 

On $5 



= $250 
= 45 
= 0.50 
= 0.25 



Total = $295.75 



G'8 tax. 



On $5000 



On $3000 
On $500 
On $30 



H's tax. 



= $250 



= $150 
= 25 
= 1.50 



On polls, $1.50 X 2 = 3 



Total = $179.50 

J's tax. 

On $3000 = $150 

On $30 = 1.50 

On $5 = 0.25 

On polls, $1.50 X 3 = 4.50 

Total = $156.25 



5. $1.40 X 385 = $539, sum assessed on the polls. 

$3184 — $539 = $2645, sum assessed on the property. 
$2645 -f- 1058000 = 2^ mills, tax on $1 = J of 1 per cent 

$33333J X .002J + $1.40 X 2 = $83.33J -f $2.80 = 

$86.13J, A's tax. 
$ 6666f X .002^ -f $1.40 X 3 = $16.66f + $4.20 = 

$20.86f, B's tax. 
$16666§ X .002^ + $1.40 = $41.66| + $1.40 = 

$43.06§, C's tax. 
$50000 X .002i + $1.40 X 2 = $125 + $2.80 = 

$127.80, D's tax. 



2. 
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$25000 X .002 J + S1.40 X 4 = $62.50 + $5.G0 = 

$G8.10, E's tax. 
$75000 X .002 J + $1.40 X 2 = $187.50 -f $2.80 = 

$190.30, F\s tax. 
$155334 X .002^ + $1.40 = $38.83 J + $1.40 = 

$40.23J, G's tax. . . 





ALLIGATION. 




(Art. 285, p. 194.) 


$1.05 X 75 — 


$78.75 3. 4c. X 5 — 20c. 


1.20 X 25 — 


30.00 6c X 4 -r 24c. 


1.50 X 5 — 


7.50 9c. X 2 — 18c. 


2.00 X 20 = 


40.00 lie. X 2 — 22c. 


125 ) $156.25 13c. X 4 _ o2c. 


Ans. 


$1.25 17) 136c. 




Ans. 8c. 


4; 


12c. X 23 — 276c. 


» 


20c. X 7 — 140c. 




25c. X 5 — 125c. 




38c. X 8 — 304c. 




40c. X 13 — 520c. 


' 


56c X 21 — 1176c 




77 ) 2541c 



Ans. 33c. 

(Art. 292, p. 198.) 

Kemark. — It is sometime^ said that the mode of solving 
examples in Alligation by the " linking " process is " arbitrary " 
and " hlindr It is believed, however, that it is perfectly philo- 
sophical and very simple. 

By this process, however many ingredients enter into the 
mixture, iluy always balance in pairs ; the gain derived from 
putting into the mixture a quantity of a low-priced article being 
offset by the loss sustained by pqtting in a quantity of an ezpen- 
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sive article. The lines or " links ** used in connecting the prices 
of the simples are merely for convenience of reference. 

For illustration take Ex. 3, p. 198 of the Arithmetic, and we 
may have the following solutions : 





B-S 


' ANALYSIS. 




6. gal. gal. gal. 




r 3 


i 




61 


7s. ^ 


5 

10 




4 


3 
2 




13 

to 


* 




4 



> Ans. 




BY LINKIKO. 
ft. gal. 

3— 6 



3 
2 

4 



y Ans. 



Explanation. — By selling one gallon of the 3-shilling oil 
for 7 shillings we gain 4s., and .*. to gain Is. will require only J 
of a gallon, which is placed at the right of the 3s. Again, hy 
selling a gallon of the 1 3-shilling oil for 7s. we lose 6s., and .*. 
to lose Is. will require only J of a gallon, which is placed at the 
right of the 13s. Hence ^ of a gallon of the 3-shilling oil and J 
of a gallon of the 1 3-shilling oil, or any equimultiples of these 
fractions, will make a mixture worth 7s. per gallon. In like 
manner it is evident that Jgal. of the 5-shilling oil and Jgal. of 
the 10-shilling oil, or any equimultiples of these fractions, will 
make a mixture of the required price per gallon. Now if J and 
J are multiplied by 24, the product of their denominators, we 
obtain 6 and 4, which are respectively placed in the Ans., at the 
right of the 3s. and 13s. in the above analysis ; and if the ^ and 
J are multiplied by 6, the product of their denominators, we 
obtain 3 and 2, which are placed at the right of the 5s. and 10s. 
Thus a mixture worth 7s. per gallon is formed, by taking ^, 3, 
2, and 4 gallons of oil at 3s., 5s., 10s., and 13s. per gallon, 
severally. 

It will be seen that the 6 placed in the Ans. against the 3s. is 
the difference between 7, the mean rate, and 13; and the 4 
placed against the 13 is the difference between 7 and 3. So in 
each couplet compared, the number obtained in the answer for 
either term is the difference between the mean raie and the other 
term; but by the "linking" process. Rule in Art. 290, we have 
precisely and necessarily the same result, and with much leas 



TO Eaton's arithmetic. 
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3. 



8. 



8. 

3 
5 

10 
13 



gal. 8. 8. 

6 X — 4 = —24 

3 X — 2 = — 6 «• 

— 30, deficiency. 

o = 6 



2 X 
2 X 



6 = 12 



18, surplus. 



8. 



Add oil at 13., 



gal. 8. — l^j deficiency. 
2 ' X 6 = 12, surplus. 





Ans. 6gal. at 3s., 3gal. at 5s., 2gal. at 10s., and 4gal. at 13s. 

Explanation. — Having assumed 6, 3, 2, and 2 gallons at 
3, 5, 10, and 13s., severally, we find that the mixture is not 
worth enough by 12s. ; and it is readily seen that adding 2gaL 
at 13s. gives a mixture of the right quality. 

Note. — The following examples in Alligation are solved only by tho 
method explained in Art. 291, that being considered the most conyenient 
mode, and the best for practical purposes. 



4. Assume 



Abate 



lb. c. c. 

" 2 at 20, gain 36 

4 at 28, gain 40 

38c ^ 1 at 33, gain 5 

3 at 47, loss 27 

2 at 60, loss 44 

1 at 28, loss 10 



== 81c. gain. 



=: 81c. loss. 



Ans. 21b. at 20c., 31b. at 28c., lib. at 33c., 31b. at 47c, 21b. at 60c 



5. Assume 

$1.60 



gal. 



8 






Add 



4 at 0, gain 6.40 \ 

2 at 1.50, gain .20 j 

1 at 1.80^ loss .20 

12 at 2.00, loss 4.80 

4 at 2.00, loss 1.60 



= $6.60 gain. 



= $6.60 loss. 



Ans. 4, 2, 1, and 16 gal. at 0, $1.50j $1.80, and $2. 
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6. Assume 



12c 



Add 
Add 



lb. 0. c. 

8 at 4, gain 64 

3 at 7, gain 15 

3 at 11, gain 3 

4 at 15, loss 12 

5 at 20, loss 40 

2 at 15, loss 6 

3 at 20, loss 24 



= 82c. gain. 



y = 82c. loss. 



Ans. 8, 3, 3, 6, and 8 lb. at 4, 7, 11^ 15, and 20c. 



2. Assume 



lOs. 



1 



Add 



(Art. 293, p. 199.) 

g&l. 8. 8. 

40 at 0, gain 400 ^ 

5 at 6, gain' 20 > = 425s. gain. 

5 at 9, gain 5 J 

8 at 15, loss 40 ) ^^^ , 

rz 1—; — ■ — rrr- >• = 425s. loss. 

77 at 15, loss 385 j. 

Ans. 5, 5, and 85 gal. at 6, 9, and 15s. 



NoTB. — In flolying examples in Art. 293, assume the given quantity of 
tliat kind ^hose quantitj ts given, and vary the others as convenience 
dictates. 



8. Assume 



30c. 



1290c loss. 



1 



gal. c. c. 

63 at 50, loss 1260 
10 at 33, loss 30 

8 at 25, gain 40 

6 at 20, gain 60 V = 1290c gain. 



}= 



Add 



119 at 20, gain 1190 
Ans. 10, 8, and 125 gal. at 33, 25, and 20c. 



4 Assume 



87c ^ 



}= 



1309c loss. 



Add 



100 at 50, loss 1300 

3 at 4P, loss 9 
18 at 30, gain 126 

4 at 24, gain 52 }- = 1309c gain. 

87 at 24, gain 1131 
AnB. 8, 18, and 91 lb. at 40, 80, and 24c 



TO baton's arithmetic. 
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5. Assume 



oz. carats. 



carats. 



f 15 at 24, loss 45 ^ *^°"^*"- 



carats. 



48, loss. 



21 < 



Abate 



2. Assume 



Add 



3 at 22, loss 3 ) 

7 at 18, gain 21 ) k, . 

6 at 16, gain 30 | = ^^' «^ 

1 at 18, loss 3=3, loss. 
Als. 3, 6, and Goz. at 22, 18, and 16 carats. 



(Akt. SM. p. 201.) 

lb. c. e. 

20 at 25, gain 250 ) q^q 

tn o, . fT^ r = 328c. gam. 

12 at 31, gam 78 j ® 

2 at 40, loss 5 

4 at 42, loss 18 

2 at 45, loss 15 

12 at 50, loss 150 

4 at 70, loss 130 



37iCH 



y = 328c. loss. 



4 at 40, loss 10 
60, sum of proportional parts. 



lb. lb. lb. 


lb. 


60 : 300 :: 20 : 


100 at 25c. 


60 : 300 :: 12 : 


60 at 31c. and at 50c 


60 : 300 :: 6 : 


30 at 40c. 


60 : 300 :: 4 : 


20 at 42c. and at 70c, 


60 : 300 :: 2 : 


10 at 45c. 



>- Ans. 



The sum of the proportional parts, 601b., is just J of the re- 
quired compound, 3001b. ; .*. each of the proportional parts is ^ 
of the quantity which may be taken of that kind ; 



Hence, 



lb. 






lb. 


20 X 


5 




100 at 25c. 


12 X 


5 


^^^^ 


60 at 31c. 


6 X 


5 


^^^» 


3(f at 40c. 


4 X 


5 




20 at 42c. 


2 X 


5 





10 at 45c. 


12 X 


5 


. 


60 at 50c 


4 X 


5 


: 


20 at 70c 


8 









y Ans. by Analysis. 
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3. Assume 



108c. < 



Add 



gal. c. c. 

2 at 0, gain 216 

2 at 75, gain 66 ... 

7 at 90, gain 126 f = ^^^- g^^"^' 

9 at 100, gain 72 

6 at 124, loss 96 } _ 

24 at 124, loss 384 I ~ 



480c. loss. 



50, sum of proportional parts, equal to ^ 
of the required compound ; .•. 60 times each of the proportional 
parts will form the mixture required ; thus, 

gal. gal. c. 

2 X 60 = 120 at 

2 X 60 = 120 at 75 

7 X 60 == 420 at 90 V Ans. 

9 X 60 = 540 at 100 

SO X 60 = 1800 at 124 



4« Assume 



8. 



16s. < 



Add 



sheep. 8. 

3 at 9, gain 21 

5 at 10, gain 30 

9 at 15, gain 9 

10 at 18, loss 20 

2 at 24, loss 16 



= 60s. gain. 



=:= 60s. loss. 



3 at 24, loss 24 
32 = i of the required flock, .*. 



sheep 

3 



sheep. 



B. 



5. Assume 



X 5 = 15 at 9 ^ 

5 X 5 = 25 at 10 

9 X 5 = 45 at 15 

10 X 5 = 50 at 18 

5 X 5 = 25 at 24 

oz. carats. carats. 



Ans. 



carats. 

21 



Add 



6 at 18, gain 18 > ®™- . 

r.^ . ^ J- = 19 gain. 

1 at 20, gain 1 > ' ^ 

2 at 23, loss 4 ^ 

3 at 24, loss 9 I = 19 loss. 

3 at 23, loss 6 J 

15 = j^ of the required compound, .*. 
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oz. oz. carats. 

6 X 2 = 12 at 18 ^ 
1X2= 2 at 20 I. 
5 X 2 = 10 at 23 f ^''^• 
3 X 2 = 6 at 24 . 



SINGLE POSITION. 

8. Assume 6 scholars. 

As manj more, 6 300 

J as many more, 3 Subtract 36^ 

^asmanjmore, ^ . 263J 

17 : 263J :z 6 : 93, Ans. 

Analysis. — He had 1 school ; if he had as many more, and 
^ as many more, and ^ as many more he would have 2^ schools. 
Then if he had 30^ more scholars he would have 300 ; but, not 
having the 36^ scholars, he would have 300 — 36J = 2G3J 
scholars ; .*. 263^ scholars = 2^ schools, and .*. 263 J -=- 2 J = 
93, No, of scholars in school, Ans. 

4. Let $36 = annual income of each. 

12 = J of $36, A's savings. 

24 = A*s expenses. 

48 = twice $24, B*s expenses. 
$48 — $36 = $12, B's debt in 1 year. 
$12 : $120 :: $36 : $360, Ans. 

Note. — If B's debt is $480 in 4 years, it is $120 in 1 year. A similar 
abbreviation is made in several examples in the Positions. 

Analysis.— ^ If A saves ^ of his income, he spends f, and .*. 
B spends J, and is consequently in debt to the amount of ^ of 
his income. Hence $120 is J and $360 is the whole of his 
annual income. • 

5. Assume 20 years. } of 20 = 8. 
8 X 9 = 72 

J of 20 = I? 

60 : 150 :: 207r. : 50jr., Asm. 
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6. Assume 40. 

I of 40 = 35 
J of 40 = _8 

Excess = 27 : 81 :: 40 : 120, Ans. 

7. Assume $1 for principal. 

Amount of $1 for 3 years = $1.191016 (See Table, p. 145 

of Arithmetic). 
.'.$1.191016 : $11910.16 :: $1 : $10000, principal. 
$11910.16 — $10000 = $1910.16, Ans. 

8. Assume $12 for harness; then 
I of $12 = $15 for horse ; and 

J of $15 = $20 for chaise. • 

$47 : $470 :: $12 : $120, price of harness. 
$47 : $470 :: $15 : $150, price of horse. 
$47 : $470 ::'$20 : $200, price of chaise. 



DOUBLE POSITIOK 

2. First assume 40£ Next assume 48£ 

iof40£ = _M 4of48£ = 6£ 

A's expenses = 35£ A's expenses = 42£ 

30£ 30£ 

B's expenses = 65£ B's expenses = 72£ 
B's income = 40£ B's income = 48£ 

B's annual debt = 25£ B's annual debt = ^ 24£ 

25£ — 5£ = 20£, 1st error. 24 £ — 5£ = 19£, 2d error. 
2d assumpt., 48 1st assumpt., 40 

960£ 20, 1st error. 760£ 

760£ 19, 2d error. 

Dif. of prod., 200£ -5- "l = 200£, Ans. 

Note. — B's debt, being 40£ in 8 years, is 5£ iu 1 year. 

Remark. — These examples may be solved in various ways. 
The method adopted in the Key will be understood when ex- 
amined in connection wUh the example* 
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S. First assame, 

gal. 

Less 6 
4 



gal. 
Greater 18 



Next assame, 



_4 

— 14 

2X4=8 

1st er,or = "g 

2d assumption, 10 

60 
12 



gal. gal. 

Less 10 Greater SO 
4 J 

— 26 

24 

2 
_6 

12 



X 4 = 



6 

2d error 

1st assumption^ 

6, 1st error. 



2, 2d error. 

Dif. of products, 48 -?- 4 = 12gal., Less ) . 

12gal. X. 3 = 36gal., Greater J 



First assume 


$330 


Next assume 


$450 


A saves ^, 


110 


A saves ^, 


150 


A spends §, 


220 


A spends §, 


300 


• 


200 




200 


B spends 


420 


B spends 


500 


B's income, 


330 


B's income. 


450 


B's annual debt, 


90 


B's annual debt. 


50 



After A pays B's debt, 

A has $150 — $50 = $100 in the 2d case. 

$100 ■-- $50 = $50, 2d error. 
1st assumption, $330 

$16500 

And A has $110 — $90 = $20 in the 1st case. 

$50 — $20 = $30, 1st error. 
2d assumption, $450 

30, 1st error. 
50, 2d error. 

Sum of products, "" 



$13500 
16500 



$30006 -1- 80 = $375, Ans. 

Note. — Tto first assamed number was too small, for A, after paying 
B's debt, had not so much money left as the example requires ; the second 
assumed number is too large, for A has more money left than is required ; 
.*. the sum of the products is divided by the mm of the errors, as the mlo 
requires. 

8* 
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5. First assume, Next assume, 

7)84 7)98 

12 14 

Subtract 10 10 

2 4 

Multiply by _3 ^ 

24 — 6 = 18, Ist error. 24 — 12 = 12, 2d error. 
2d assumption, 98 1st assumption, 84 

1764 18, Ist error. 1008 

1008 12, 2d error. 

Dif. of products, 756 ^ 6 = 126, Ans. 



6. First assume, Next assume, 

lb. 

Body — 20 


lb. 

30 


Head — 14 

..•. Tail 20, i.e. head -\- ^ body. 


14 
23 


H'd & tail — 34 
Body — 20 


37 
30 


14, 1st error. 
2d assumpt., 30 1st assumpt.. 


7, 2d error. 
20 


420 14, 1st error. 
140 7, 2d error. 


140 



Dif. of prod., 280 -f- 7 = 401b., body. 

801b., Ans. 

7. First suppose he was absent 20 days. 
Then he worked 50 — 20 = 30 days. 

$1.50 X 30 = $45, sum earned. 
$1.75 X 20 = $35, sum forfeited. 

$10, sum received. 

$42.50 — $10 = $32.50, 1st error. 

Next suppose he was absent 15 days. 
Then he worked 50 — 15 = 35 days. 
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9. 



.50 X 35 = Si)'2 50, sum earned. 
$1.75 X 15 = $26.25, sum forfeited. 

$26.25, sum received. 
$42.50 — $26.25 = $16.25, 2d error. 

$32.50 X 15 = $487.50, 1st error X 2d assumed No. 
$16.25 X 20 = $325.00, 2d error X 1st assumed No. 



$16.25 



8. First assume 



) $162.50(10, Ans. 
$162.50 

3 horses at $50 = $150 

.-. 9 oxen at $80 = $720 

and 18 cows at $25 = $450 





Total cost, $1320 




$2640 $1320 : 


— $1320, 1st error. 




Next assume 4 horses at $50 $200 




.-. 12 oxen at $80 — $960 




and 2^4 cows at $25 — $600 




- 


Total cost, $1760 




$2640 — $1760 : 


— $880, 2d error. 




$1320 X 4 — $5280 






$880 X 3 — $2640 


6 horses ^ 




$440 ) $2640 


18 oxen > 
36 cows J 


Ans. 


No. of horses, 6 




First assume, 


Next assume. 


First horse worth 


$30 


$40 


.'. saddle 


15 


20 


If $45 is t\, 


3)45 


3)60 


Then ^ is 


15 


20 




10 


10 . 


.*. 2d horse is worth 


150 


200 


Saddle 


15 


20 




165 


220 - 


$50 -f 3 times 1st horse 140 


170 



1st error 25 



2d error 



50 
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$50 X 30 
25 X 40 

25 

1st horse, 



$1500 
1000 

) 500 
20 



$20, 1st horse. 
10, saddle. 

3 )30 

$10 X 10 = $100, Ans.. 



2. 
3. 
4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 



INVOLUTION AND POWERS. 

6°=6X6X6X6X6X'6 = 46656, Ans. 
6* X 02 = 6^+2 = 60 = 46656, Ans. 
35 X 33 == 35+3 = 38 = 6561, Ans. 

(ifr)' = (^r = * X * X ? = T^l^, Ans. 

(3i)2 = (J^^-)' = ^X^ = W = 10^, Ans. 



.252 =. 25 X. 25 = .0625. 

.006' = .00000021 6. 

1«=1. 

T*' -5- 7* =?<'-'* =72= 49. 

9^-1- 9*=9^-*=9®= 729. 



13. 10i»-5-10^8_,io^^-"=10. 

14. 2 X 3 = 6. 

15. 2x3 — 1 = 5. 

16. 2x3 — 2 = 4. 

17. 2X5 = 10. 

18. 2x5 — 4 = 6. 



15. 
16. 
17. 
18. 



2401 

6561 

7776 

16807 



SQUARE ROOT. 

23. 13.302+ 

24. 5.04648+ 

25. 19.90439+ 

26. 29.54555+ 



27. 
28. 
37. 
38. 



13.7.0933+ 

7.06229+ 

.91657+ 

.61395+ 



APPLICATION OF SQUARE ROOT. 

Bemabk. — The solution of examples in the Application of 
the Square Hoot is often made more simple by the construction 
of geometrical figures, showing the relations of the given con- 
ditions to the things required. The more skillfuUj the figure is 
constructed the more readily will the example be solved. 
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1. In 10 acres there are 160 X 10 = IGOOsq, rd. j^lQOO 
== 40, Ans. 

2. ABCD 13 a square ; /. 
ABC is a right-angled triangle, 
in which AB andBC are equal. 
Hence (Art. 330, Prop. 6), 
AC2 = AB2 + BC2 = 2 AB2 ; 
but AB^, i.e. the square ABCD 
contains 20 acres ; .% AC^ i.e. 
the square AEFC, contains 
40 acres = 43560sq. ft. X 40 
= 1742400sq.ft. Hence AC 
= VI 742400 = 1320ft., Ans. 

3. The stump, 21ft., is the perpendicular, the line on the 
ground, 28ft., is the base, and the part of the tree broken off is 
the hypothenuse of a right-angled triangle ; hence \/2V -f- 28* 
= V1225 = 35ft., Ans. 

4. The hight of the fort, 24ft., the length of the ladder, 40ft., 
and the width of the stream are the perpendicular, the hypoth- 
enuse, and the base of a right-angled triangle ; .•. j^iO'^ — 24* = 
V1024 = 32ft., Ans. 




5. VI 00* — 80* = V3600 = 60ft., Ans. 

6. The triangle ABC contains 1^ acres, .•. the rectangle 
F E ABDC contains 2 times 1^ = 2J acres, 

and, from the nature of the question, if 
the square ABEF is made, it will con- 
tain 4| times 2 J acres = 10 acres = 
1600sq. rd. ; .-. AB = VI 600 = 40rd., 
and AC = 40 -5- 4J = 9rd., and CB 



= V40* + 9* = VI 681 = 41rd. 
Hence the distance round ABC is 40 
^ 9 _j- 41 = 90rd. ; .-. 66§c X 90 = $60, Ans. 

Another Solution. — If AC, in the above figure, is 1 rod, 
then AB = 4Jrd., and the triangle ABC contains J of 4Jsq. rd. 
= 2|sq. rd. ; but the given triangular field, which is similar 
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to ABC, contains IJa. = 180sq. rd. ; .-. (Art. 330, Prop. 9) 
2% : 180 :: AC^ = 1:81, and .'. \/S\ = 9, is the lengtli in rods 
of the shortest or perpendicular side of the given triangular field, 
and /. the base is 4J times 9rd. = 4:0rd. The hypothenuse 
and cost of fencing the field maj be found as in the first solution. 

7. One ship sails 24 times 8 miles = 192m. and the other 24 
times 10m. = 240m. ; 

.-. Viy22 + 240*^ = V9i464 = 307.3499 6-fm., Ans. 

Note. — This example may be solved by finding how far apart the ships 
are in one hour, and then multiplying this distance by 24. 

8. 50* = 2500 ,- (Art. 330, Prop. 4), .785398 X 2500 = 
1963.495 ; V1963.495 = 44.311344-ft., Ans. 

9. The areas of the two ponds are to each other in the ratio 
1 to 16; .-. (Art. 330, Prop. 5), 

1 : 16 :: 10* : sgwarc of required diameter, 
and, evolving, 1 : 4 :: 10 : required diameter = 40rd., Ans. 

10. 62.83184 -^ 3.141592 = 20, diameter (Art. 330, Prop. 3) ; 
Vi = It ; i of 20ft.. = 10ft., Ans. 

11. V546121 = 739, Ans. 

12. Hypothenuse = 35ft., perpendicular = 15ft., .*. base = 
^352 _ 152 _ ^1000 = 31.622776+ft. = J width of the 
house, and 31.622776ft. X 2 = 63.24555+ft., Ans. 

13. 252 + 20* = 1025 = the square of the diagonal of the 
floor ; then the square of this diagonal -f- the square of the 

hight of the room, 12ft., = the square of the required line; i.e. 
-^the sum of the squares of the three dimensions of any rectangular 
body is the square of the diagonal of that body ; .*. 

V25=*+20*^'+12* = Vn09 = 34.19064ft., Ans. 

14. (I)* : (I)* or 3* : 1* :: 5h. = 300m. : Z^m., Ans. 

15. (i)* : (i)', i.e. 5^': i :: 18001b. : 112501b., Ans. 

16. From the foot of the statue to the inner edge of the canal- 
is 22ft., and from the foot of the statue to the outer edge is 
V61^ — 11^ = V3600 = 60ft. ; .-. the width of the canal ist 
60ft. -^ 22ft. = 38ft., Ans. 
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17. ^he whole stone is to be diyided into 4 eqaal parts, one 
part represented by the circle 
whose radius is CA, another part 
by the circular ring whose width 
is AB, etc., etc. 

The radius CE = 18 inches, 
and if the whole stone is repre- 
sented by 4 the snaallest circle 
will be represented by J, the 
circle whose radius is CB will 
be represented by 2, and the 
circle whose radius is CD, by 
3 ; .-. (Art. 330, Prop. 5), 

4 : i :: CE^ = 18^ : CA* = 81 ; .-. CA = V81 = 9in„ 
4th Ans. 

4:2::CE* = 182:CB2=162; .-. CB = Vl 62 = 12.72792; 
CB — CA= AB, i.e. 12.72792in. — 9in.= 3.72792in., 
3d Ans. 

4 : 3 : : CE^ = 18* : CD* = 243 ; .-. CD = V243 = 15.58845 ; 
CD — CB =*BD, i.e. 15.58845in. — 12.72792in. = 
2.86053in., 2d Ans. 

CE — CD = DE, i.e. 18in. — 15.58845in. = 2.4ll55iii., 

1st Ans. 

Remaiik. — In solving Ex. 17 it is necessary to find the length 
of the radius CB before finding the length of AB, for the pro- 
XJortion 4:2:: CE* : CB*, is based on the principle (Art. 330, 
Prop. 5) that the areas of similar figures are to each other as 
the squares of their homologous sides ; but circles and circular 
rings are riot similar figures. For a like reason it is necessary to 
find CD in order to find BD. Analogous remarks njay be made 
with reference to the solutions of examples 6 and 11 in the 
Application of the Cube Root. 

The solutions of examples 18, 19, and 20 are based almost 
ei^cJusiyely on the properties of right-angled triangles, and are 
perfectly simple, though somewhat long* 
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18. Since AC = 300ft. and the angle CAB = 80^ (Aft. S30, 
Prop. 10), BC = loOft. = AL = LD. Again, since AE = 

^ 100ft., HE = 50ft. = 

.BO = AN; I-II = 50ft. 

+ 10ft. = 60ft. = BK 

= AF; KC = 150ft. 

— 60ft. = 90ft. ; BG 
= loOfl. -f 250ft, = 
400ft. ; KG = 400ft. — 
60ft. = 340ft. ; MG = 
400ft. — 300ft. = 100ft.; 
ND = 300ft. — 50ft. 
= 250ft.; FD = 300ft- 

— 60ft. = 240ft. 




AB = VAC- — BC' 

= ^300-* — 150^ = 
^67500 = 259.80762, 
Ans. to (6). 

J^E=FI = iAB = 
86.60254ft. ; EO = IK 
==:§AB = 173.20508ft. 



IG = ^KG' + IK3 = ^340^ + 173.205082 = ^ 



^145599.9997378064 = 881.57568ft. 



> 



ID = ^FD' + IF' = V^40^ + 86.60254' = 
^65099.999934451 6 = 255.14701ft. 

IC = VKC + IK' = ^90' + 173.20508' = 1 
V3 8099.9997378 064 = 195.19221ft. 

lA r= ^IH' + AH' = ^60' + 86.60254' = ( 
^11099.9999344516 = 105.35653ft. i 



Ans. to 



Ans. to 
(2). 



DG = ^GM' + DM' = ^100' -|- 259.80762' ) Ans. to 
= ^77499.9994100644 = 278.38821ft. J (5)- 

Since CL, the perpendicular from C to AD, bisects AD, it 
follows (converse of Art. 330, Pi-op. 1) that DC = AC = 
dOOft;. ; or DC may be found as follows : 
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DC = s/Liy' + LC3 = ^1502 + 67500 
V^OOO OO = 800ft. 

GA = ^/AW + BG^ = ^67500 + 400^ 
^227500 = 47G.9696fl. 



Ans. to 

r (4). 



GE = VGO^ + 0¥? = >v/350^ + 173.20508^ 
^/15 2499.9997378 064 = 390.51248ft. 

DE = i^DW + NE' = V2502 + 86.60254" 
V'69999.9999344516 = 264.57513ft. 



Ans. to 
\ (5). 



19. 



FC = VFG2 + GC2 = V^OO^ + 240' 

V9760 = 312.40998 ft. 
FD = VEtP + HD-* = VIOO^ + 290^ 

V94100 = 306.75723ft. 



Ans. to 

r (1). 




FB = VEB^ +«EF3.= V200» + 10« = 
^/4010 = 200.24984 ft. 

FA = VEA2 ^ EF^ = VlOQs + 10« = 
VlOlOO = 100.49875ft. 



CD = VCP + ID^ = a/300> + 50* = 

V'92500 = 304.13812ft. 
9 



I 

! 



Ans. to 
(2). 

Ans. to 
(3). 
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> 



Ans. to 



DB = VAB^ + AD^ = V3003 + 300^ = ^ 

^/ISOO OO := 424.264 0Gft ■ 

CA = VAB'-* -f BC- = V300^ + 250^ = f (4). 

V152500 = 390.51248ft. 



CE = a/EB^ 4- BC^ = V^OO^ + 250^ = ^ 
V102500 = 320.15621ft. 



Ans. to 



DE = VAE^ + AD^ = VI 00* + 300^ = [ (5). 
VlOOOOO = 316.22776ft. J 

AB = 300ft., Ans. to (6). 

Remark. — Example 20 is sometimes solved by setting a 
plant in the center of the plat, and then setting 6 plants in the 
angles of a hexagon around the central plant, and then an^anging 
12 plants in the perimeter of a second hexagon around the fii-st, 
and so on ; but this solution is longer than the following, and 
requires much more knowledge of Geometry. - 

20. The plants on the lines a J, de,fg, etc. (see figure in the 
Arithmetic), are so placed tfiat the plants at c, v, and z, those at 
V, z, and y, etc., shall be at the vertices of equilatei'al triangles, 
each of whose sides is 10 inches long. In this way the rows of 
plants are less than 10 inches apart, while the plants themselves 
are not within 10 inches of each other ^ and thus more plants are 
set in the circle than could be if the rows were 10 inches apart. 

Since the rows are equally distant from each other, and since 
€3^ = 75, .-. (Art. 330, Prop. 7) cf z=i 4 times 75 = 300, and 
the square of the next perpendicular will be 9 times 75 = 675, 
etc, etc., while the hypothenuses cc?, cf etc. are severally 80 
inches in length, they being radii of the same circle. Having 
found the lengths of the several lines dx,fy, etc. it will be neces- 
sary to subtract 5 inches from the 1st, 3d, 5th, etc. lines, because 
the central plants on those lines do not stand on the line cA, but 
5 inches to the left or to the right of ch. 

Now, adopting the suggestions in the Arithmetic, and omitting 
fr actions and remainders, which cannot be used, we have dx = 
VccP — CO? — ^802 — 75 = Vt3400 — 75 = V6325 = 79 ; 
79 — 5 = 74; 74 -f- 10 = 7 ; i.e. there are 7 spaces between 
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the plant3 on tbi^ line dv, and .*. there maj be 8 plants on the 
line dv and also 8 on ze, and consequentlj the number of plants 
on de will be 16 

In like manner fy = \/S(^ — 300 = >v/6400 — 300 
= V6100 = 78 ; 78 -^ 10 = 7 ; i.e. 7 plants may be. 
Bet on the line^ at the left of t/, 7 at the right of y, and 1 
at y, and conseqaentlj the namber on^ is . 15 

3d line above ac == V6400 — 675 = V5725 = 75 ; 

75 — 5 = 70 ; 70 -f- 10 = 7; (7 -f 1) X 2 = 16 
4th Une =;= v'^400 — 1200 = V5200 = 72 ; 

72-f- 10 = 7; 7 X_2 + X = 15 

5th line = /i/6400"^=T875 = V'^525 = 67 ; 

67 — 5 z= 62; 62-^ 10 = 6; (6 + 1) X 2= 14 
6th line = VB400 — 2700 = V3700 = 60 ; 

60 ^ 10 =: 6 ; 6 X 2 + 1 = 13 

7th line =;= v'6400 — 3675 = ^2725 = 52 ; 

52 — 5 = 47; 47 -V- 10 = 4; (4 + 1) X 2 = 10 

8th line = ^6400 — 4800 = Vl^OO = 40 ; 

40-^10 = 4;4x2 + l= 9 

9th line = V6400i— 6075 = V325 = 18 ; 

18 — 5=;: 13; 13-5-10 = 1; (1 + 1) X 2=- _4 

Adding, we find the No. of plants above «& is 112 

.*. evidently the No. hehv) ah is also 112 

To these add the No. on ab, viz. 17 

aiid we have for the Ans. 241 

KoTB. — Should wo attempt to find a tenth line, in the abo ve solution, c ar- 
ry iuo: out t he same method, wo should have 10th lino = ^JGAOO — 7500 = 
V — 1100, a number whose value cannot be found, since no negative number 
can have a square root, 

21. If the rect^ngJiB ABCD has its length ^ 
to its breadth as 3 to 2, and contains 60 acres, 
and if J of it is cut off by the line EF, there 
will remain a square, A!^FD, containing 40 
acres = 6400sq, rd. ; 

.-. AD ?= V6400 =;=: 80rd., width 

and 2 : 3 :: ADt q;? SOrd. : Aip =? 120rd., length/ 



T \ - 
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22. 380192 X 2 = 760384; V760384 = 872, Ans. (Art. 
257, a). 

23. >v/S75=n^225^ = VA40G25 — 50625 = >v/90000 = 
300fl., Ans. 



24. V2 5- — 24=^ = \/49 = 7ft , distance to one side. 
>v/?52 — 16^ = V369 = 19.20937ft. , dist. to other sido. 

.-. width of street = 26.20937ft., Ans. 

25. 480 -s- -10 = 48, No. of square inches in one end of the 
box. Now, if J of the end of the box is cut off by a line parallel 
to the top of the box, there will remain a square containing 36 
square inches ; 

.'. \/36 = 6 inches, width of box ; 
and 3:4:: 6in. r 8in., hight of box ; 

and v'lO^^ + 8^ + 6^ = s/200 = 14.14213in., Ans. 

26. 40£ 16s. 9d. = 9801d.; ^9801 = 99, Ans. 

27. A square field of the same width as the given field would 
contain f of 25 acres = 10 acres = 1600sq. rd. ; 

.-. V^ISOO = 40rd., width of field; 

and 2 : 5 : : 40rd. : lOOrd., length of field ; 

140rd. X 2 = 280rd., length offence ; 
50c. X 280 = $140, Ans. 

28. If the orchard is cut into 3 equal parts, each part will 
be a square containing 400 trees ; .*. \/400 = 20, No. of rows, 
and 3 times 20 = 60, No. of trees in a row. Hence there are 
19 spaces between the rows and 59 spaces between the trees in 
a row. 

19 X 30 + 20 = 590ft., width of field ; 

59 X 30 -f 20 z= 1790ft., length of field; 
• 1790 X 590 = 1056100sq. ft. in field ; 

1056100 -f- 9 = 117344yd. 4ft. ; 

117344 -=- 30J = 3879rd. 4Jyd. ; Jyd. = 2ft. 36in. ; 

3879 -5- 40 = 96r. 39rd. ; 96 -5- 4 = 24a. 
Now, if the 2ft. obtained from the Jyd. are put with the 4ft. 
we have 6ft. ; .*. 24a. 39rd. 4yd. 6ft. 36in., Ana. 
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29. 
30. 



81. 



32. 
33. 



\/121 X 49 = 11X7 = 77rcl., Ans. 

10a. = lGOO=q.rd.; IGOO -^ .785398 = 2037.183695; 
^2037.183095 = 45.135, diameter (Art. 330, Prop. 4) ; 
45.135 X 3.141592 = 141.7957rd., circumference (Art, 

330, Prop. 3) ; 
^IGOO = 40 rd., 1 side of a square 10-acre lot; 
40 X 4 = IGOrd., 4 sides of a square 10-acre l9t; 
160 — 141.7957 = 18.204rd., difference offence; 
50c. X 18.204 = $9,102, Ans. 

T he perpend icular = 30in. (Art. 330, Prop. 10) ; 
^GO- — 30-^ = V270D =±: 51.90152, base ; 
60 — 51.96152 = 8.03848in., Ans. 

6 X 5* X 10 = 1500, Ans. (Art. 330, Prop. 5). 



>v/122 4-12^+12=* or VA2' X 3 = >v/432 = 20.7346ft., 
Ans. 







CUBE ROOT. 






9. 


147. 


18. 


1.91293+ 


30. 


.94991+ 


10. 


2002 


19. 


2.41014+ 


32. 


i H 


11. 


333 


20. 


2.6684+ 


33. 


1.77183+ 


12. 


222 


2X. 


3.03658+ - 


34. 


178.50555+ 


13. 


726 


23. 


8.84821+ 


35. 


7.4 


16. 


1.44224+ 


25. 


41.87469+ 


36. 


1.67359+ 


17. 


1.5874+ 


26. 


4.2 


37. 


A or 3ft. 



APPLICATION OF THE CUBE ROOT. 

1. 1 -^ J = 4; 4' = 64, Ans. 

or, (i)3 : 1^:: 1 : 64, Ans. (Art. 336, Prop. 3). 

2. 25 -f- 5 = 5 ;. 53 = 125, Ans. 
or, 5^ : 25^ :: 1 : 125. Ans. 

8. 886144 -1. 7912 = 112 ; 112' = 1404928, Ans. 
or, 7912*': 886144« :: 1 : 1404928, Ans. 

9* 
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4. 20 -I- 5 = 4; 4* X 16 = 10241b., Ans. 
or, 5» : 20^ :: 161b. : 10241b., Ans. 

5. 2700 -^ 100 = 27 ; V27 = 3in., Ans. 

or, 100 : 2700 :: 1» : 27; V27 = 3in., Ans* 

6. If a cone is cut by a plane parallel to the base, the part 
next the vertex is itself a cone, and is similar to the whole cone. 
In solving this example, first cut off J of the cone, and find its 
hight for the 1st Ans. Then cut off ^ of the whole cone, and 
find its hight ; subtract the hight of the i from the hight of the 
^, and the remainder will be the 2d Ans. Proceed in a similar 
manner for the 3d Ans. If the whole cone is represented by 4, 
A's part will be represented by 1 ; A's and B's, by 2 ; A's, B's, 
and C's, by 3 ; .•. 

4 : 1 :: 16^ : 1024, the cube of the hight of A's part; 
V1024 = 10.07936, 1st Ans. 

4 :.2 or 2 : 1 :: 16« : 2048; V2048 = 12.6992 ; 
12.6992 — 10.07936 = 2.61984, 2d Ans. 

4:3:: 16^ : 3072 ; V3072 = 14.53696; 
14.53696 — 12.6992 = 1.83776, 3d Ans, 

16 — 14.53<)96 = 1.46304, 4th Ans.- 

7. A bushel equals 8 half pecks ; 

V8 = 2 ; 9i X 2 = 18 Jin., diameter) * 
4X2 = 8in., depth ]* ' 

8. If the hight were no greater than the width the bin would 
contain only J- of 327680 = 163840c. in.; then if the length 
also were only the same as the width it would contain only ^ of 
163840 = 32768c. in.; .r 

V32768 = 32in., width 1 

82 X 2 = 64in., hight V Ans. 

32 X 5 = 160in., length J 

9. 144 X 36 X 9 = 46656; V46656 = 36in., Ans. 

Remark. — The above solution of Ex. 9 is the most obvious 
one, but the work may be more easily performed as follows : 
Resolving 36 into the two factor$ 12 and 3, combine the 12 
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with 144 and the 3 with 9, producing the two cubes, 1728 and 
27, whose roots, 12 and 3, multiplied together give 36, Ans., as 
before. 

10. VlOOO = 10; 79000ra. -f- 10 = 7900m., Ans. 

11. 5 -T- 2 = 2.5in., radius of largest sphere ; 

4:1:; 2.5^ : 3.90625 ; V3.9P625 = 1.5749, Ist A©8. 

4 : 2 or 2 : 1 :: 2.5» : 7.8125 ; V7.8125 = 1.98425 ; 
1.98425 — 1.5749 = .40935, 2d Ans. 

4:3:: 2.5« : 11.71875; Vl 1-71875 = 2.2714; 
2.2714 — 1.98425 = .28715, 3d Ans. 

2.5 — 2.2714 = .2286, 4th Ans. 



A ROOT OP ANY DEGREE. 

3. ^ 131621703842267136(36,Ans. 

3** = 177147 

Trial Div. = 3^<> X 1 1 = 64953 9)11390700 , Dividend. ' 

36" ='131621703842267136 . 

4. 26574849957103488(222,Ans. 

2' = 128, 1st Subtrahend. 

1st' Trial Div.= 2« X 7 = 448 )1377^ 1st Dividend. 

22^ = 2494357888, 2d Subtrahend. 

2d Tr.D. = 22<^ X 7 = 793659328 )1031271077 , 2d Dividend. 

222^ = 26574849957103488, 3d Subtr. 

5. V3808955502493696 = 61716736 ; 
^01716736 = 7856, Ans. 

6. ^23045377697175681 = 151807041 ; 
V151807041 = 12321; V12321 = 111, Ans. 

7. V233217204680499310881000000 = 15271450641000; 
V15271450641000 = 24810, Ans. 
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ARITHMETICAL PROGRESSION. 

(Art. 344, p. 241.) 

3. 2 + 20 X 5 = 102, Ans. 

4. 500 — 45 X 10 = 50, Ans. 

5.* 3 + 14X 2 = 31, lUAns.; 3 + 49 X2 = 101, 2d Ans. 

6. $100 4- 30 X $G = S280, Ans. 

Note. — In example G, and all similar examples, the prmcipal is the 
first term, the amount for the first year is the second term, the amount for the 
second year is the Hiird term, cte. ; .*. the number of terms is one more than the 
number of years. ^ 

7. 3J.-|- 19 X 2J = 51m., Ans. 

8. 1 -|- 19 X 2 = 39c, Ans. 

(Art. 346, p. 242.) 

2. 148 — 27 = 121 ; 121 -j- 11 = 11, Ans. 

3. $2.50 — $1 = $1.50 ; 1.50 -?- 25 = .06, Ans. 

4. 34 — 1 = 33 ; 33 -^ 11 = 3yr., Ans. 

5. 241 i — IGt^zj = 225 J ; 225 J -^ 7 = 32^(1., Ans. 

7. 37 — 2 = 35 ; 35 H- 5 = 7, common difference ; 
9, IG, 23, 30, Ans. 

8. 17 — 1 = 16 ; 16 -f- 8 = 2, common difference ; 
3, 5, 7, 9, 11, 13, -15, Ans. 

9. 27 — 3 = 24 ; 24 ~- 6 = 4, common difference ; 
23, 19, 15, 11,-7, Ans. 

11. 18 — 2 = 16 ; 16 -5- 4= 4, common difference ; 
2, 6, 10, 14, 18, 22, 26, 30, 34, Ans. 

12. 47 — 32 = 15 ; 15-1-5 = 3, common difference ; 

47, 44, 41, 38, 35, 32, 29, 26, 23, 20, 17, 14, 11, 8, 5, 2, 
Ans. 

(Art. 348, p. 244.) 

2. 37 — 7 ==30; 30 -J- 3 = 10; 10 + 1 = 11, Ans. 
8. 35 — 5 = 30 ; 30 -^ 2 = 15 ; 15 + 1 = 16, Ans. 
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4. 29 — 8 = 21 ; 21 -f- 4i = 5 ; 5 + 1 = G, Ans. 

5. 209TJjr— lGii2 = 103;'l93^32J=6; + 1 = 7, Ans. 

(Art. 350, p. 245.) 

2 4- 92 * 

3. —^ — X 10 = 470, Ans. 

4 + 28 

4. — ^ — X 9 = 144, Ans. 

5. (1 + 24) X V = 25 X 12 = 300, Ans. 

G. (1 + 12) X V = 78; 78 X 2 = 15G, Ans. 

Note. — A common clock strikes 78 times in 12 hours, and twice 78 times 
in 24 lioura. 

7. 10m. = 3200r(l. ; 3200 + 1 = 3201, No. of terms; 

1 + 1 =: 2, l.st term, and also common difference ; 
3201 + 3201 = G402, last term ; 

2 -I- G402 

2 X ^201 = 10249602rd. = 32030m. 2rd., Ans. 

8. 3 + 3 = G, 1st term ; 3203 + 3203 = G40G, last term ; 

G + G40G 

—^ X 3201 = 102G2406rd, = 32070m. Grd., Ans. 

16,U + 1442- 

9. '^^ X 5 = 402^55^., Ans. 

(Art. 351, p. 24G.) 

2. 20 X 8 = 160; 160 + 5 = 165, last term; 

5 + 165 

— ^2 X 21 = 1785, Ans. 

3. 40 X i = 20; 20 + 1 J = 21^, last term; 
-^ — - X 41 = 471^, Ans. 

4. 32i^ X 5 = 160§ ; 160J + le^^jy = 1761- J, last term; 
(16x»jy + 176ii) X I = 579ft,, Ans. 



106 KEY OP SOLUTIONS 

(Art. S53, p. 246.) 

2. 196 -5- I = 56; 56 — 7 = 49, Ans. 

3. 352 -5- JyL = 64 ; 64 — 57 = 7, Ans. 

4. 1029 J -5- 5 = 257 J ; 257 J — 241 J = 16^ft., Ana. 

5. 200 -T- J^ = 40 ; $40 — $2 = $38, Ans. 



GEOMETRICAL PROGRESSION, 

(Art. 860, p. 249.) 

3. ay = T^\rs ; 64 X y b = h Ans. 

4. 2^° = 65536 ; 65536m. = $65,536, Ans. 

l^OTE. — The first term being 1, the power of the ratio need not be 
multiplied by it. 

5. 1.06*^ = 1.418519112256 ; $1.418519112256, Ans. 

6. 1900 — 1780 = 120; 120-^12 = 10; 

2^° = 1024 ; $100 X 1024 = $102400, Ans. 

7. 1975 — 1855 = 120 ; 120 -f- 12 = 10 ; 

2^» = 1024; $40000000 X 1024 = $40960000000, Ans. 

8. 1000^° = 1,000,000,000,000,000,000,000,000,000,000 ; 
1000 )1,000,000,000,000,000,000,000,000,000,000 • 

2 )l,O00,000,OO0,O0O,000,000,000,QO0,O00 pt. 

8 )500,000,000,000,OQO,000,000,000,OOO qt. 

4)62,500,000,000,000,000,000,000,000 pk. 

8)15,625,000,000,000,000,000,000,000bush. 
1,953,125,000,000,000,000,000,000 

$17,578,125,000,000,000,000,000,000, Ans. 

Had the price been $1, the value of the crop would hare been 
as many dollars as there are bushels ; but the price being $1 J, 
th6 total value is ^ more dollars than there are bushels. 

The teacher, who can explain orally as he works, will probablj 
cAbreviaU the above solution as follows : 



TO EATON'S ARITHMETIC. 107 

2)1000 )1,000,00 0,000,000,000,000,000,000,000,000 

8)5 

4)62 5 



8)15 625 

1 953 125 . 

$17,578,125,000,000,000,000,000,000, Ans. 

(Abt. 361, p. 250.) 

8. 486 -f- 2 = 243 ; V243 = 3 \ j^^^ 
or,2-^486 = rf7; Viri7 = 4> 

5. 256 -^ 1 = 256 ; V256 =; 2, ratio ; .-. 

Series = 1, 2, 4, 8, 10, 32, 64, 128, 256, Ans. • 

6. 768 -5- 3 = 256 ; V256 = 4, ratio ; .-. 

Series = 3, 12, 48, 192, 768, 3072, 12288, 49152, 196608, 
Ans. 

7. 128 ^ 16 = 8 ; V8 = 2, ratio; .-. 

Series = 128, 64, 32, 16, 8, 4, 2, 1, J, J, J, ^, ^ Ans. 

(Art. 363, p. 251.) 

2. 45927 — 7 = 45920 ; 45920 -^ 2 = 22960 ; 
22960 4- 45927 = 68887, Ans. 

S. 5120 — 5 = 5115 ; 5115 -*- 3 = 1705 ; 
1705 + 5120 = 6825, Ans. 

(Art. 364, p. 251.) 

2. 6" = 2176782336 

7 

15237476352, last term; 
7, first term ; 



ratio less 1 = 5 )15237476345 , difference of extremes ; 

3047495269 
15237476352, greatei: extreme ; 

182^4(97162}, 8^m of teries, AiUL 
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8. IX 10^^ = 100000000000, last term ; 

1, first term ; 

ratio less 1 = 9)99999999999, difference of extremes ; 

11111111111 
100000000000, greater extreme ; 



$111111111111, Ans. 

1X5"= 48828125, last term; 

1, first term ; 

ratio less 1 = 4)48828124, difference of extremes; 

12207031 
48828125, greater extreme ; 



$61035156, Ans. 



I 



ANNUITIES. 
(Art. SYB, p. 253.) 



5 
2. — |— X 5 = 15 ; $500 X .06 = $30; 

$30 X 15 = $450 ; $500 X 6 -f $450 = $^450, Ans. 

1 + 15 
8. — ^ — X 15 = 120 ; $225 X .015 = $3.375 ; 

$3,375 X 120 = $405 ; $225 X 16 + $405 = $4005, 
Ans. 

1 + 7 

4. —^X 7 = 28; $6000 X. 07 = $420; 

$420 X 28 = $11760 ; $6000 X 8 + $11760 = $59760, 
Ans. 

1 + 6 

5. — |— XC,or(l + 6)XS = 21; $350 X .04 = $14; 

$14 X 21 = $294; $350 X 7 + $294 = $2744, Ans. 

6. (1 + 2) X 3 = 3; $600X.10 = $60; $60X3 = $180; 
$600 X 3 + $180 = $1980, interest due ; 

$600 -i. .10 = $6000, principal ; 
$6000 + $1980 =: $7980, Aoa. 
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7. -(l4-2) X ? = 3;$GOOX .06 = $36; $36X3 = $108; 

$600 X 3 + $108 = $1908, interest due ; 
$300 -^ .06 = $10000, principal ; 
$10000 + $1908 = $11908, Ans. 

(Art. 372, p. 254.) 

2. 1 X 1.06* = 1.3382255776, last term ; 

1.3382255776 — 1 = .3382255776, difference of extremes ; 
1.06 — 1 = .06, ratio less 1 ; 
.3382255776 -^ .06 = 5.63709296; 
$5.63709296 + $1.3382255776 = $6.0753185376, amount 
" of $1 ; 
$6.9753185376 X 500 = $3487.6592688, Ans. 

8. $30.840217, amount of $1 for 17yr. at 7 per cent, in table ; 
$30.840217 X 000 = $27756.1953, Ans. 

4. $33.065954, amount of Si, found in table; 
$33.065954 X 1000 = $33065.954, Ans. 

5. $16.869941, amount of $1 for 12 years, at 6 per cent.; 
$16.869941 X 150 = $2530.49115, Ans. 

6. $20.023588, amount of $1 for 15 years, at 4 per cent.; 
$20.023588 X 300 = $6007.0764, Ans. 

7. 4 years = 16 quarter?, No. of installments ; 

1 X 1.015^^ = 1.2502320G+, greater extreme; 
1.25023206 — 1 = .25023206, difference of extremes ; 
1.015 — 1 = .015, ratio less 1 ; 
•25023206 -f-.015 = 16.68213 

1.25023, greater extreme; 

$17.93236, amount of $1 ; 

$17.93236 X 225 = $4034.781, Ans. 

8. 1 X 1-03^ = 1.2298738654+, greater extreme ; 
1.2298738654 — 1 = .2298738654, difference of extremes ; 
1.03, — 1 = .03, ratio less 1 ; 

.2298738654 -^ .03 = 7.GG24G218 

1.22987386, greater extreme ; 

$8.89233604, amount of $1 ; 

$8.89233604 X ^00 = $4446.168+, Ans. 

10 
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9. 8 -f- 2 :^ 4, No. of installments. 

1 X 1.12' = 1.404928, greater extreme; 

1.404928 — 1 = .404928, difference of extremes ; 

1.12 — 1 c= .12, ratio less 1 ; 

.404928-^.12=3.3744; 

$3.3744 + $1.404928 = $4.779328, amount of $1 ; 

$4.779328 X 10000 = $47793.28, Ans. 

10. $33.759992 X 300 = $10127.9^76, Ans. 

(Abt. SYS, p. 258.) 

8. $9.107914, present worth of $1, found in table J 
$9.107914 X 175 = $1593.88495, Ans. 

4. $8.863252 X 150 = $1329.4878, Ans. 

5. $2000 -5- 16 = $125, one installment ; 
$10.105895 X 125 = $1263.236875, Ans. 

6. $11.65229 X 500 = $5826.145, Ans. 

(Abt. 8^4, p. 258.) 
2. -$1200 -f- .06 = $20000, Ans. 
8. $900 -i- .03 = $30000, Ans. 

(Art. 8W, p. 259.) 

2. $1000 -^ .06 = $16666.666+, present worth if in pos- 

session ; 
$16666.666 -5- 1.1236 = $14833.274+, Ans. 

3. $13.590322 X 300 = $4077.0966, present worth for 20yr. ; 
$6.732745 X 300 = $2019.8235, present worth for 8yr. ; 

$2057.2731, Ans. 

(Art. 8^6, p. 259.) 
2. $6000 -5- 7.721735 = $777,027+, Ans. 



2. 
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PERMUTATIONS, ARRANGEMENTS, AND 

COMBINATIONS. 

(ART.-379, p. 261.) 

Asltolx2X3x4X5x6x7x8x9X10 

X 11 X 12 X 13 X 14 X 15 X 16 X 17 X 18 X 
19 X 20, i.e. 

As 1 to 2432902008176640000, Ans. 

1X2X3X4X5X6X7X8X9X10X11X 12 = 

479001600, Ans. 

4. 1X2X3X4X5X6X7 = 5040, Ans. 

(Art. 383, p. 263.) 

2. 16 X 15 X 14 X 13. X 12 X 11 = 5765760, Ans. 

3. 26 X 25 X 24 X 23 X 22 X 21 = 165765600, Ans, 

(Art. 385, p. 264.) 



3. 



2. 



3: 



5. 



6. 



26 X 25 X 24 X 23 X 22 X 21 «^ „^ . 
1X2X3X4X5X6 = 230230, Ans. 

7 X 6 X 5 _ 
1X2X3 — 3^, Ans. 



4. The numerator will be the product of the numbers from 50 
down to 18, inclusive, and the denominator will be the 
product of the numbers from 1 up to 33, inclusive ; the 
answer is 9847379391150. 



56 X 55 
^ ^ 2 ~ ^^^^' -^^^ 

20 X 19 X 18 X 17 X 16 X 15 X 14 X 13 X 12 X H 
1X2X3X4X5X6X7X8X9X10 

518475.60, Ans. 
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1. 



2. 



MISCELLANEOUS EXAMPLES. 

The 1st number is 1 time the 1st; 

The 2(1 number is ' 3^ times the 1st ; 

The od number is 2^ X H = ^i times the 1st ; 



.-. 99 is 


m 


times the 1st; 


and 99 -^ 12| 


— 8, 1st 


1 


8 X 3i 


= 28, 2d 


>- Ans. 


8 X 7i 


— 63, 3d 


4 


yr. 


in. d. 


■ 


1858 


7 4 




1856 


5 12 




Time, 2 


1 22 




SIMPLE INTEnEST. 


COMPOUND IKTETtEST. 


$35G.50 




$356.50 


.128 J 




1.07J . 


11883 




17825 


• 11883 




249550 • 


285200 


• 


35650 


71300 




$383,238 


35G50 


er ct. 


1.07 J 


6) $45.8 09 G6, Int. at 6 p 


191619 


$7.04494, Int. at 1 per ct. 


26826*66 


n 




383238 


382247 


$411,981, Amt. fop 2yn 


5351458 




.008J 


$57.33705, Ans. 




137327 



137327 
3295848 



COMPOUND INTEREST (continued). 

$4.463122, Int. at 7 J per ct. 
$411.981 

$41 6.444, Amount. 
$356.50 , Principal. 

$59,944, Ana. 



6) $3.570502 , Int. at 6 per ct 
$.595083, Int. at 1 per ct. 

^ n 

297541 
4165581 



$4.463122, Int at 7^perct 

(eorHadkici;) 
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3 3 

4. The number multiplied by half itself gives 4 J, /. the num- 

ber multiplied by itself gives 2 times 4.V = 9 ; but a 
number multiplied by itself gWQS the square of the num' 
her. Hence, \/9 = 0, Aus. 

5. If the number multiplied by 07ie third of itself gives 8J, 

then the number multiplied by itself gives 3 times 8 J = 
25 ; .-. 25 is the square of the number, and .•. the num- 
ber is \/2o = 5, Ans/ 

6. The number multiplied by itself gives 55 -f- 2 J = 25 ; 

.'. the number is \/25 = 5, Ans. 

7. 5280 X 20i = 108240, No. of feet in 20i miles ; 
108240 -f- 10.5 = 10308f, hind wheel |^ . 
108240 -^- 9 = 12020^, fore wheel i °^' 

8. 3G5 X 4 + 1 = 14G1, No. of days in 4 years ; 
$25000 X 4 = $100000, salary for 4 years; 
$100000 — S2G950 = $73050, sum spent; 
$73050 -^ 14G1 = $50, Ans. 

lb. . 

9. 14 at 10c. are worth $1.40 

14 at 12c. are worth $1.G8 
28 at 15c. are worth $4.20 



Alligation 



^, ^« Medial. 

.-. the oG are worth $7.28 

and 1 is worth $7.28 -^50= 13c. 

c. lb. 

If. I lf~l t 4 : 56:: 4 :561b. at 18c.) . 

■ 1 23i! 6+1 = 7 4 : 56 :: 7 : 981b. at 23c.; ^"'* 

10. This is an example in Alligation, Prob. 3, p. 200. First 
find how many cubic inches the crown would measure if it were 
made of pure gold, then, how many if made of pure silver. 
Then, by the linking process, determine the propo7'tional parts 
of silver and gold used in making the crown, and, finally, by 
Prob. 3, find the number of ounces of silver used, and this will 
evidently be the number of ounces o^ gold purloined ; thus, 

10* 



114 



KEY OF SOLUTiOKS 




63 -^ 10.36 = 6.08108108c in. of gold ; 
63 -1. 5.85 = 10.76923076c. in. of silver ; 

Q ooAr i 6.08108108-1 2.54473076, gold ; 
0.JJ40 I 10.76923076J 2.14341892 , sUver; 

Sum of proportional parts 4.6881496 

4.6881496 : 63 :: 2.1434189 : 28.8p355oz., Ans. 

11. If i of the 30-acre lot ACDB 
is cut off by the line EF perpendic- 
ular to AC, then AEFB is a square 
containing 10 acres = 1600 square 
• rods; .*. 

AB = Vi 600 = 40rd., breadth ) ^^ 

and AC = 3 times 40 = 120rd., length j 

. 12. By the conditions of the example the son is to have twice 
as much as the mother, and th« mother twice as much as the 
daughter ; .*. if the daughter has 1 part the mother will have 2 
parts and the son 4 parts ; i.e. the estate is divided into 7 parts, 
and .'. the mother has f of the estate. But if there had been no 
son the mother would have had f of the estate ; .*. § — f of 
the estate = $3200 ; § — ^ = ^^ ; now if /y = $3200, ^ = 
$400, and .*. ^^ (the mother's share if there had been no daugh- 
ter) = 7 times $400 = $2800, Ans. 

13. Each daughter has 1 part, the mother 2 parts, and the son 
4 parts ; i.e. the estate is divided into 8 parts, and the mother .*. 
has f or ^ part of the estate. Hence f — J of the estate, or -f^ 
of the estate = $3200, and .-. ^ = $640 and ^ (the mother's 
share if there had been only a son) = 4 times $640 = $2560, 
Ans. 

14. 8567£ 12s. 3d. + 3567£ = 12134£ 12s. 3d. ; 

S0983£ 14s. 6d. — 12134£ 12s. 3d. = 18849£ 2s. 3d. ; 
i of ^%iU\ of 18849£ 2s. 3d. = 1666£ 14s. 6d., one 

daugh tele's share ; 
1666£ 14s. 6d. X 3 = 5000£ 3s. 6(3., three daughters' 

shares ; 
18849£ 2s. 3d. — 5000£ 3s. 6d. = 13848£ 18s. 9d. ; 
.13848£ 18s. 9d. -^ 5 = 2769£ 15s. 9d., one son's share. 
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15. The carriage costs $20 -5- 100 = 20c. per mile, and each 
man pays only his share of the expense incurred while he is 
riding; i.e. when only 2 men ride each pays half of 20c. = 10c. 
per mile, when 3 men ride each pays J of 20c. = 6§c., etc. ; .*. 
tbe cost for the several distances and for each man is as follows : 





Cost. 


1st man. 
$2.00 


2d man. 


A. 


B. 


c. 


For 20m. 


$4 


$2.00 




- 




" SOm. 


6 


2.00 


2.00 


$2.00 






** Som. 


7 


1.75 


1.75 


1.75 


$1.75 




« 15m. 


3 


.60 


.60 


.60 


.60 


. $0.60 



« 100m. $20 = $6.35 +$6.35 + $4.35 + $2.35 + $0. 60, Ans. 

16. (116 + 129 — 1) -f- 2 = 122, number of men in one 
Bide of the 1st square ; 122* + 116 = 15000, Ans. 

Explanation. — The 116 men left by the first arrangement 
and the 129 men required to complete the second arrangement 
together constitute one line of men on each of two sides of 
the second square ; then taking out the corner man, and divid- 
ing the remainder, 244, by 2, the quotient, 122, is the number 
of men iii each side of the first square ; therefore the square 
of 122 plus the 116 men remaining constitute the army. So, 
if there were 122 men in one side of the first square, there 
would manifestly be 123 men in one side of the second square, 
and .*. the square of 123 minus the 129 men wanting constitute 
the army ; i.e. 

123' — 129 = 15000, Ans., as before. 

17. If only 1 four-inch pipe were used, and the quantity of 
water were the same, the answer would be found (Art. 330, 
Prop. 5) by the following proportion: 

4' : 6' :: 4h. : Ans.; 

but as 3 four-inch pipes are used, the time by that condition is 
only J as great, and as twice the quantity of water is discharged, 
the time by that condition is twice as great ; hence the following 
proportion : 

8 X 4« : 2 X 6' :: 4h. : 6h., Ans. 



• • • • • 

• ••• •••• 

• ••• •••• 
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18. The dots in the annexed diagram representing the arrange- 
ment of the men, it will be seen that if the outer rank of men 
around the square consists of a certain number, the next rank 
consists of 8 men less, the next of 8 less, and so on. Now if the 
last rank were formed upon the outside of the square it would 
consist of the CXCC5S in one case, 114, 

plus the deficiency in the other, 114 

= 228 ; /. in an arrangement of 4 

deep, • • •- • 

the outer rank contains 228 men * • * 
the 2d rank contains 220 men 

the 3d rank contains 212 men 

the 4th rank contains 204 men 

.•. the 4 ranks contain 8G4 men 

Subtract the deficiency, 114 men 

And there remain 750 men, 1st Ans. 

But if the last rank were formed upon the inside of the square 
in an arrangement of 4 deep, 

the inner rank contains 228 men 

the 2d rank contains 23 G men 

the 3d rank contains 244 men 

the 4th rank contains 252 men 

/. the 4 ranks contain 900 men 

Subtract the deficiency, 114 men 

And there remain ' 846 men, 2d Ans. 

If the successive ranks are formed on two sides within and on 
the other two sides without the square, it will be found, by con- 
structing a diagram, that each succeding rank requires precisely 
the same number of men ; .*. the inner -|- the outer rank, when 
60 formed, will consist of twice 228 = 456 men, and also the 
other two ranks of twice 228 = 456 men ; 

.'. the 4 ranks contain 912 men 

Subtract the deficiency, 114 men 

And there remain 798 men, 3d Ans. 
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I^OTE. — The ranks cannot be formed by placing the men on one Fide 
within and on tlic other three sides without the square ; nor by placing them 
on three sides within and on one side without, for, in cither cose, t/ie ItoUow 
vxndd not be a square. 



19. 
20. 

21. 



22. 



28. 



80 : 125 :: $4 : $6.25, Ans. 

$9.60 -^ 12 = 80c., cost per pair; 
66| : 125 :: 80c. : $1.50, Ans. 

2 )2800 
2)1400 . 
2)700 
2)350 
5 )175 
5)35 
7 • 
Ans. 2, 2, 2, 2, 5, 5, 7. 

= 1, 2, 4, 8, 16 
= 1,7, 



1st series 
2d series 

1st product 
3d series 



Product of 1st, 2d, "^ 

and 3d series 



} 



1,.2, 4, 8, 16, 7, 14, 28, 56, 112 
1, 5, 25 

f 1, 2, 4, 8, 16, 7, 14, 28, 56, 112, 
5, 10, 20, 40, 80, 35, 70, 140, 
280,560, 25, 50, 100,200,400, 
175,350,700,1400,2800 






1027 


1027 


754 


754 


273 


546 


208 


208 


65 


195 


65 


13, Ans. 








Note. — See note on page 15 of the key. 
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24. ^ Debit 

Istbilldue Aug. 30; 

2d bill due Oct. 13, 44 days from Aug. 30 ; 
3d bill due Oct. 24, 55 days from Aug. 30. 
$200 

400 X 44 = 17600 39600 -f- 1000 = Z^^ ; 

400 X 55 = 22000 40 days from Aug. 80 gives Oct 
JIOOO 39600 9, equated time of debit sid^. 

Credit, 
1st bill due Sept. 22\ 

2d bill due Nov. 29, 68 days from Sept. 22. 
$500 27200 -f- 900 = 30 J ; 

400 X 68 = 27200 30 days from Sept. 22 gives Oct. 
^900 22} equated time of credit side. 

$1000 — $900 = $100, balance due; 

From Oct. 9 to Oct 22 = 13 days ; 

900 X 13 = 11700; 11700 -f- 100 = 117, No. of day? 

to be reckoned backward from Oct. 9, which gives June 

14j 1857, Ans. 

25. Debit. 

2d bill (first payable) due May 28 ; 

1st bill due July 8, 41 days from May 28. 

$100 61500 -=. 1600 = 38/jf ; 

1500 X 41 = 61500 38 days from May 28 gives July 
$1600 5, equated time of debit side. 

Credit . 
1st bill due April 3 ; 

2d bill due May 5, 32 days from April 3. 
$900 6400 -f- 1100 = 5^; 

200 X 32 = 6400 6 days from April 3 gives April 

$1 100 9j equated time of credit side. 

$1600 — $1100 = $500, balance due; 

From A-pril 9 to July 5 = 87 days ; 

1100 X 87 = 95700 ; 95700 ^ 500 = 191+, No, of days 

to be reckoned forward from July 5, 1857, which gives 

Jan. 12> 1858, Ans. 
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26. Time = 21yr. lOd. ; 

$3.207135, amount of $1 for 20yr. 
1.06, amount of $1 for lyr. 

19242810 
3207135 

3.3995631, anjount of $1 for 21yr. 
1.001^ , amount of $1 for lOd. 

11331877 
11331877 
33995631 
33995631 



$3.4052290385, amount of $1 for Sljr. lOi 
$3.405229 X 356 = $1212.261+, Ans. 

27. (40 + 30) X 2 = 140, distance round the house ; 

30 -^ 2 + 1 = 16, base of triangle for finding length of 

rafter ; 
a/W + 122 _ ^400 = 20, length of rafter. 

20 X 40 X 2 = 1600, area of both sides of roof ; 
32 X 6X2= 384, area of two gable end^i; 
140 X 20 = 2800 , area of four walU i 

4784, Ans. 

?8. (50 + 30) X 2 = 160, length of 4 walls. 
160 X 20 X 1 = 3200, No. of cubic feet. 
3200 X 27 = 86400, Ans. 

29. (50 + 29) X 2 = 158, length of 4 walls ; 
X58 X 20 X H = 4740, No. of cubic feet; 
4740 X 27 = 127980, Ans. 

SO. y9 X \/16* = 3 X 16 = 48^ Ann. 

82. (8* — 42) X 3.141592 = 48 X 3.14X592 =? 
150.796416sq. in., Ans. 
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83. From the nature of the case DB = DC, 
.*. (Art. 330, Prop. 1) DE, drawn perpendic- 
ular to BC, bisects BC. The two triangles 
ABC and DBE, being right-angled at A and 
E, and having the angle B common, are similar, 
and their homologous sides are proportional 
(Art, 330, Prop. 8 and 9). 

BC = VAB^ + AC = V322 +163 = 

VI 280,^ and .-. 
BE = JV1280; 
AB : EB :: CB : DB, i.e. 
32 : ^^1280 :: ^1280 : DB; 
i of ^1280 X V1280 = i of 1280 = 640 ; 
640 -T- 32 = 20 = DB ; 
AB — DB = AD, i.e. 32 — 20 = 12ft., Ans. 

Note. — Tho squaro root of any number multiplied by the square root of 
the same number will produce the number itself; thus ^4 X ^^4 = 2X2 
s= 4; ^0 X -v/9 = 9; and for tho same reason, -v/1280 X -^1280 = 1280; 
and in any proportion tho product of the means divided by cither extreme 
gives the otlier extreme. 

34. ^ of the tjme past being equal to -^ of the time to come, 
\ of the time past equals 4 of -j^j = g*^ of the time to come, and 
^ or the whole of the time past equals 7 times ^ = -^^ of the 
time to come ; but the time to cofae equals §'} of itself; .•. the 
whole time from noon to midnight equals ^^ -f- §§ = ^ J of the 
time to come before midnight; i.e. the 12 hours from noon to 
midnight are to be divided into 40 equal parts, and 7 of those 
parts are already past. 

Now ^^ of 12 hours = f Jh. = 2-j\yh. = 2h. 6m., i.e. 6m. 
past 2, Ans. 

85. 1,000,000,000,000,000 -^ 180 = 5,555,555,555,555f m. ; 
5,555,555,555,555 J -^ 60 = 92,592,592,592h. 35^m.; 
92,592,592,592 -5- 24 = 3,858,024,69 Id. 8h.; 
3,858,024,691 -^ 365 J = 10,562,695yr. 342id. ; 

reducing the J day to hours, and adding it to the 8h., we 
have 10,562,695 J. yr. 342d. 14h. 35^m., 1st Ans. 



» • 
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Jl quadriliioD- by the English method of numeration k 
1,000,000,000 times as many as by the French method ; 
.*. it will take 1,000,000,000 times as long to count it ; 

1,000,000,000 times 10,562,695 J. yr. 342d, 14h. 35 Jm. are 
10,5 62,695,938,009,650 J. yr. 28d. 20h. 35fm., 2dAn8. 

86. The sum received was \%^ of the invoice price ; .•• 
$12600 -^ 1.05 = $12000, invoice price, Ist Ans. 
$12600 X .01 i = $189, commission on sale; 
$12600 — $189 = $12411, sum left in my hands after 

taking my pajr for selling the goods ; 
Now, as I am to have 1 per cent on the purchasey the 

$12411 is \%}^ of the sum invested; .*. 
$12411 ~ 1.01 = $12283.1 lTfij?r» 2d Ans. 

87 18 X 17 X 16 X 15 X 14 X 13 X 12 

^** 1X2X3X4X5X6X7 — ^^oz*, ist Ans. 

(Art. 385). 

18 X 17 X 16 X 15 X 14 X 13 X 12 X 11 X 10 X 9 X 8 _ 
1 X 2 X 3X4X5X6X7X8X9 XlOXH^ 

31824, 2d Ans. (Art. 387). 

*8. 46 X 12 = 552, No. of terms ; 2 = ratio ; 1 = 1st term ; 

.-. (Art. 360), 
2W X A = 2«V last term ; and (Art 363), 
(S^ _ 1) ^ 1 + 2»i = 2 X 2** — 1 = 
2«s — j^ gyjjj Qf \^Q series, i.e. the number of ceiiits tbe 

house cost, Ans. 

Bemark. — The skillful teacher will see in the 38tli Ex. a 
Valuable exercise in the construction and combination of foisnulaSy 
while no one but a tyrant or a dunce will ever require a pupil 
to expand the formulas. 

89. (1 + 552) X^^ = 152628c = $1526.28, Ans. 

40. I paid 50 cents taore than half the moQey I had, and.' had 
$50 remaining after paying the 3d debt; :, $50.50 was 
half and $101 was all the money. I had before paying 
the 3d debt JBy similar reasoning $101450 wad half and 
$203 was .all :I had before paying the Sd 4ebt; and 
$208.50 was.faalf and $407 wa&«lf liiad i^ftnit, Ana. 
11 
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41. 



The discharging pipe empties the diiSerence between i and 
•j^ viz. ^ of the cistern in an hour ; .*. it would take 36 
hours to emptj the cistern. 



42. 



1 3J _ 1 13 2 _ 13 
5 5J~5 ^ 4 '^ 11~110 
3 2 _3 2 529 _ 

2 16|^ ~ 2 ^ 1 '^ 8910 ~ 



529 



2970* 
ViPr = f; (iy = i, Ans. 



43. 



3 .5f 3 



28 






14 



9 
2"0' 



15 



1 njh__l _ 
3 450 ""3 ^ 2 ^ 



450 180' 

^ — Tii7 = AV — xiiy = ^ = t ; 
Vi = t; (f)' = i^, Ans. 

44. 1X2X3X4X5X6X7X8X9X10 = 

3628800, 1st Ans. 
Or, excluding those numbers whose left-hand figure is 0, 
3628800 — -^ of 3628800 = 3265920, 2d Ans. 

Note. — It is evident that -^ of the permutations of the 10 Arabic digits 
woald have for the left-hand figure, for there are only 10 things permuted, 
and each will stand at the left jjf of the time. 

45. $10000 -^ .96 = $10416.661 to Liverpool; 
$10416.666+ ~ .99 = $l(i521.88552-f to Havre; 

" $10521.88552 -r- .90 = $11690.9839+ to San Francisco; 
$11690.9839 -r- .92 = $12707.59+, Ans. 

46. 36 X 3 = 108; 108 -f- 4 = 27; 27 + 11 = 38; 
38 — 5 = 33, Ans. 

47 (2). If h, m, and s severally represent 

the positions of the hour, minute, and 

second hands, then the distance 
From 12 to A =1 space 

From 12 to m =12 spaces 

From 12 round *and to ^ = 720 spaces 



12ft 
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.*• from A to ffi =11 spaces 

and from mto s =11 spaces 

and from 12 to « =: 23 spaces 

and from 12 round to 12 = 697 spaces 

Hence, 697 : 1 :: 43200sec : 61f|f8ec, Ans» 

47 (3). Distance from 12 to A = 1 space 

^^ from 12 to m =12 spaces 

from 12 romid ios » ' = 720 spaces 

/. from A to w» =11 spaces 

and frt>m s to h =11 spaces 

and from « to 12 =10 spaces 

and from 12 round to 12 = 730 spaces 

Hence, 730 : 1 :: 43200sec. : 594^|sec., Ans. 

47 (Remark). To find when the second-hand will be at /, 
Fig. 1, p. 271, Arithmetic. 
Distance from 12 to A = . 1 space 

from 12 to m =12 spaces 

from 12 round and to f' = 720 spaces 
.*. from A to m =11 spaces 

and frt>m hto / =5^ spaces 

' and frt>m 12 to f' = 6^ spaces 

and from 12 round to 12 = 713^ spaces 

Hence, 713^ : 1 :: 43200sec : 60-^^sec., Ans. 

Bemabk. — The 49th Ei. maj have three Solutions. While 
the h. h. (hour-hand) is between 5 and 6 the m. h. (minute-hand) 
may fulfil the required conditions, and be between 6 and 7, or 
between 12 and 1, or it may be with the h. h. between 5 and 6. 

The two hands cannot make equal angles with the line from 
12 to 6 while the h. h. is between 5 and 6 and the m. h. between 
1 1 and 12 ; for the h. h. is cU 6 when the m. h. is cU 12, and 
however small a distance the m. h. is before 12 the h. h. is only 
one twelfth as far before 6. 

49. 1st Solution. — See Fig. 2, p. 272, Arithmetic At 
half past 5 o'clock the m» h. is at 6 and the h. h. at r, half way 
from 5 to 6. If tjie h. h. would remain at rest while the ul h. 
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moved 2 J minutes, to I, the hands would have the required posi- 
tions ; but, while the m. h. is advancing, the h. h. goes from r to « ; 
.*. the m. h. must stop at ty as much short of Z as 5 is in advance 
of r; i.e. the hour and minute hands together move over the 
space represented bj 2|^ minutes on the dial ; but the hour and 
minute hands together move over 13 spaces while the m. h. alone 
moves over 12 spaces; hence the proportion: 

13': 12 :: 2Jm. : 2T^m., 

the number of minutes beyond half past 5 when the- hands will 
have the required positions, viz. 32^m. past 5 o'clock, Ans. 

2d Solution. — At 5 o'clock the m. h. is at 12 and the h. h. 
at 5. If the h. h. remained at 5 while the m. h. moved from 12 
to 1, a space of 5 minutes, the two hands would make equal 
angles with the line from 12 to 6. But while the m. h. is ad*- 
vancing, the h. h. also advances ; .*. the m- h. must lack as much 
of going to 1 as the h. h. advances, i.e. the m. h. and h. h. 
together move over the space represented by 5 minutes. Hence, 
reasoning as in the preceding case, 

13 : 12 :: 5m. : 4^m.; 

i.e. the hands will make equal angles with the given line at 4A^^ 
past 5 o'clock, Ans. 

3d Solution. — If the circumference of the dial is divided 

» 

into 12 equal spaces and the h. h. and m. h. start together from 
12, the m. h. gains 11 spaces upon the h. h. in an hour, but to 
be with the h. h. again it must gain 12 spaces ; .% to find when 
the two hands will be together next afler 12 o'clock, we have 
this proportion : 

11 spaces : 12 spaces :: 60m. : 65-j^m. = Ih. 5^m* 

i.e. the two hands will. be together S-jftj-m. 'past 1 o'clock. But 
the thne required in this solution is the fifth coincidence after 
12 o'clock; .'. the time required is 5 times Ih. 5-j^m. = «>h. 
27^m., i.e. 27-^m. past 5 o'clock, Ans. 

Remark. — By this plan, multiplying lh.5^m. by 2, 3, 4, 
etc., the times^of the siSiccessiv« coincidences of the two hands are 
easily found. 
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B^asoning as in the remark on p. 1^3, it is plain that the h. 
and m. h. cannot be together between 11 and 12, nor between 12 
and 1 o'clock. 

50. Reasoning as in the 3d Solution of Ex. 49, we have Ih. 
5Tfirm. X 2^ = 2h. 43/ym., i.e. 43/ym past 2 o'clock, Ans. 

2d Solution. — At half-past 2 the m. h. is at 6 and the h. h. 
at «, half waj from 2 to 3. If the 
h« h. remains at rest the m. h. must 
move 12|^ minutes, to a, in order to 
point in the opposite direction; but, 
since the h. h. moves on to f, the m. h. 
must advance to r, as much beyond a 
as Ms in advance of s; .*. since the 
h. h. moves only ^ as fast as the 
m. h., the distance from-« to t, or from 
a to r, equals ^tj of the distance from 
6 to r, and .*. the distance from 6 to a equals \1^ of the distance 
from 6 to r ; but the m. h. is 12^ minutes in going from 6 to a, 
.% it is If of 12^m. = 13/ym. in going from 6 to r. Hence the 
required time is 13^xm. beyond half-past 2, viz. 43j^ym. past 2, 
Ans. 

51. At a quarter before 9 o'clock the m. h. is at 9 and the h. h. 

at r, f of the way from 8 to 9, and 
while the m. h. moves from 9 to ^, its 
position at the time first mentioned in 
the example, the h. h. moves from r 
to «9 its position at the same moment ; 
••. the distance from r to « equals -j^ 
of the distance from 9 to t. Again, 
at 9 o'clock the h. h. is at 9 and the 
m. h. at 12, and while the h. h. moves 

from 9 to ^, its second required posi- , 
tion, the m. h. moves from 12 to 8, its second required posi- 
tion ; »*• the distance from 9 to t equals ^ of the distance from 
12 to «, and .*. the distance from r io s equals ^J^.of -j^ = yj^ 
of the distance from 12 to » and &om 12 to r equals the remain- 

11* 
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ing \^^ of the distance from 12 to « ; but the h. h. was 8f hours 
in going from 12 to r; .-. if it was 8| hours in going ^ff of the 
distance from 12 to «, the time in which it will go -{-Jf, or the 
whole distance from 12 to «, will be ibund by the proportion : 

143 : 144 :: 8fh. : 8H|h. = 8h. 48A%m., 
Le. the first-mentioned time = 48^:5^m. past 8, Ans. 

52. An ox "parteth the hoof and is cloven footed," and conse- 

quently he wears 2 shoes upon each foot, and a pair of 
oxen wear 16 shoes. Hence, 

1X2^* = 32768, last term ; 

(32768 — 1) -^ (2 — 1) + 32768 = 65535, sum of series ; 

65535c, = $655.35, Ans. 

53. The horse " divideth not the hoof," and .•. he wears only 4 

shoes. Hence, 
1 X 2^ = 8, last term ; 
(8 _ 1) -^ (2 — 1) + 8 = 15c., Ans. 

64. 1 X 2«* = 18,446,744,073,709,551,616, last term ; 

1, first term ; 

18.446.744.073.709.551.615, dif. of extremes ; 

18.446.744.073.709.551.616, last term; 



$368,934,881,474,191,032.31, Ans. 

Note. — Since the ratio is ^, in the above example, it will do no good to 
divide the difference of the extremes by the ratio less 1. 

55. SOOd. = 3,000h. = 180,000ta. = 10,800,000sec, = No. 

of dollars counted in lyr. ; 
"368,934,881,474,191,032 -r- 10,800,000 = 
34,160,637,173J-fyr., Ans. 

56. Interest of $1 for 34,160,637,173iyr. = 

6c X 34,160,637,173J= $2,049,638,230.41; .-. 

$2,049,638,230.41 X 368,934,881,474,191,032.31 = 

$756,183,037,601,283,999,550,159,534,547, Ans. 

57. 34,160,637,173 -v- 12 = 2,846,719,764+, No. of terms 

less 1 ; 
$368,934^881,474,191,032.31 X 2««^»»*-|-, Ans. 



TO EATON'S ABITHMETIC. 



127 



MISCELLANY. 
(Art. 399, p. 276.) 



1. 8 )784800 

98100, Ans. 

8. 2)59432700 
29716350 

89149050, Ans. 

5. 378942 

378942 

8789798942, Ans. 

7. 46923 
828461 

797691; Ans. 



2. 8)9843.28 



4. 



1230.41, Ans. 

2)9864.3 
4932.15 



6. 



8. 



14796.45, Ans. 

8569.27 
35.6927 

3604.9627, Ans. 

46928 
828461 

8331533, Ans. 



(Art. 400. p. 277.) 

2. 10 X 9 + (hY = 90i, Ans. 

8. 18 X 12 + (i)2 = $1.56i, Ans. 

(a). 2. 100 X 90 -I- 52 = 9025, Ans. 

8. 400 X 300 + 502 _ 1225OO, Ans. 

4. 8000 X 7000 + 5002 _ 56250000, Ans. 



2. 10 X 10 — 

(b). 2. 4X4- 

5. 60 X 60 — 



(Art. 401, p. 278.) 
(J)2 = 100 — J = 99f , Ans. 
-(J)2=16 — i = 15t, Ans. 
22 = 3600 — 4 = 3596, Ans. 



(Art. 408, p. 280.) 
2. 869478 X .06 = 52168.68, Ans. 



2. 



(Art. 410, p. 283.) 

19s. == .95£ 
' 8d. Iqr. = .034£ 



.-. 19s. 8d. Iqr. = .984£, Ans. 
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8. 12s. = .6£ 

lid. 8qr. = .049£ 

.•. 12s. lid. 8qr. = .649£, Ans. 

(Abt. 411, p. 283.) 

2. .7 £ = 14s. 

.05 £ = Is. 

.034£ = 8d. Iqr. 

.*. .784£ = 15s. 8d. Iqr., Ans. 
8. .2 £ = 4s. 

.047£ =£ lid. Iqr. 

.247£ = 4s. lid. Iqr., Ans. 

(Art. 4ia, p. 283.) 

1. 15c. X 800 == $45.00 ; $45.00 -4- .25 = 1801b., A^is. 

15c. X 300 
or, 2g = 1801b., Ans. 

2375 X 1000 . , 
500 ^^ 4750, Ans. 

$4 X 12 

3. —Jq — = $4.80, Ans. 

4. He gives %i of the price of the coffee, but receives only 

^ = ^ of the price of the tea ; .*. he loses the difference, 

viz. M — ^JS = m - m = ^U = T?i^ = -02, Le. 
2 per cent loss, Ans. 

(Abt. 417, p. 285.) 

2. 1 -5- i = 2, ratio; 1-5-1 + 1 = 2, Ans. 

S- A -^ xJiy = 10, ratio ; ^-5-9 = ^; A + Ar = i> Ans. 

(Art. 418, p. 285.) 
2. 17 X (17+1^) X (34 + 1) ^ ^^^^. 

5 X (5 + 1) X (10 + 1) ^ gg 
6 

I>i£fereDce of series = 1730, Ans. 
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(b) 2. (12 + 1) X 6* = 6084 
( 4 + 1) X 2" = 100 
Difference of series = 5984, Ans. by Rule 1. 
(1 + 12) X Jy^ = 78 ; 78« = 6084 
(1 4- 4) X t = 10 ; 10=* = 100 

Difference of series = 5984, Ans. hj Rule 2. 
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CIRCULATING DECIMALS. 

2. .42i23 = iw, + ^iUi^ = um + viih = mu 



CALENDAR AND CHRONOLOGICAL PROBLEMS. 



32. b. Tuesday ; d. Sunday. 

33. b. Wednesday ; d. Monday. 

34. b. Wednesday ; d.- Sunday. 

35. b. Sunday ; d. Monday. 

36. b. Monday ; d. Thursday. 

37. b. Wednesday ; d. Friday. 
.38. b. Tuesday; d. Saturday. 



39. b. Thursday ; d. Saturday. 

40. b. Tuesday ; d. Monday. 

41. b. Thursday; d. Monday. 

42. b. Sunday ; d. Saturday. 

43. b. Monday ; d. Sunday. 

44. b. Friday ; d. Sunday. 



1. 
2. 
3. 
4. 



APPLICATION TO GEOMETRY. 

(Art. 465, p. 317.) 

10 X 4r = 40sq. in., Ans. 

20 X 7 = 140sq. rd., Ans. 

2ft. T= 24in.; 24 X 3 = 72sq. in. Ans. 

In the right-angled triangle AFD, 
AF = 21 and AD = 35; 
.-. FD = VA D^ — AF* = 
V1225 — 441 = V784 = 
28 ; 28 X 87 = 24868q. rd., , 
Ans. 
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(Art. 466. 46'y, p. 318.) 

1. 10X1 = 20sq. in., Ans. 2. ^ X 7 = 70sq. ft, Ans. 

8. 2yd. = 6ft. ; f X 3 = 9sq. ft., Ans. 

4. AD = 28 and AC = 35; .-. CD = VAC^ — AD» = 

c 



V1225 — 784 = V441 = 21 ; Jy^ X 21 = TSTjsq. ft., Ans. 
6. (7-1-12 + 15) -f-2==17; 17 — 7 = 10; 17 — 12 = 
5; 17 — 15 = 2; \/V7 X 10 X 5 X 2=V1700 = 
' 41.23105, Ans. 

(Art. 468, 469, p. 318.) 

1. (7 + 11) X I = 36sq. ft., Ans. 

2. (10 + 15) X I = 75, Ans. 

4. 24 -f- 6 = 4, length of 1 division ; 

(5-1-6 + 4 + 7+5 + 3 + 5) X 4=116sq.rd., Ans. 

(Art. 4 W, 471, p. 320.) 

2. 4 X 10 X f = lOOsq. ft., Ans. 

8. 8 X 10 X ^-2^o-7^a£a = 482.84272, Ans. 

5. 4.8284271 X 5« = 120.7106775sq. rd., Ans. 

6. 11.1961524 X^ SJ" = 716.5537536, Ans. 

(Art. 473, p. 322.) 

1. 3.141592 X 10 = 31.41592 miles, Ans. 

2. 3.141592 X 25 = 78.5398ft., Ans. 

(Art. 474, p. 322.) 

1. 3.141592 X 10 = 31.41 592in., length of circumference ; 
360*» : 45*' :: 31.41592in. : 3.92699in., Ans. 

2. 8.141592 X 25 = 78.5398ft., circumference ; 
860'» : 80* :: 78.5398ft. : 6.5449fft., Ans. 



• TO baton's arithmetic. 131 

(Art. 4W, p. 322.) 

1. 314.1592 4- 3.141592 = lOOin., Ans. 

2. 87.964576 -h 3.141592 = 28b.c., Ans. 

(Art. 4L77, p. 324.) 

3. .785398 X 10* = 78.5398sq. in., Ans. (Rule 2). 

4. .785398 X 5^ = 19.63495sq. rd., Ans! 

5. 3.141592 X 1002 =z= 31415.92sq. m., Ans. (Rule 3). 

6. 3.141592 X 252 = 1963.495sq. yd., Ans. 

(Art. 478, p. 324.) 

1. .785398 X 10^ = 78.5398sq. ft., area of circle ; 
360** : 90*» :: 78.5398sq. ft. : 19.63495sq. ft., Ans. 

2. 3.141592 X 1002 = 3l415.92sq. j^^^ (jij.cle; 

360° : 120*' :: 31415.92sq. m. : 10471.97^sq. m., Ans. 

(Art. 479, p. 324) 

1. Since the arc AEB = 120^ the arc 

AE or the angle ACD = J of 120° 
= 60°, and .-. (p. 220, Def. 12), 
the angle CAD = 30°; hence (p. 
223, Prop. 10), C D = ^ AC = 
50 m.,^nd AD = VAC^ — CD^ = 
^10000 — 2500 = V7500 = 86.60254; 
3.141592 X 1002 _ 3i4i5.92sq. m., area of circle ; 

360° : 120° :: 31415.92 : 10471.973 J, sector; 
86.60254 X 50 = 4330.127 , triangle ABC ; 

6141. 846 Jsq. m., Ans. 

2. Since the arc AEB = 60°, AE or the angle ACD = 30° 

and .- . Ap = ^AC = 50m., and DC = VAO* — AD« 
= VlOODO — 2500 = V7500 = 86.60254 ; 
Area of circle, as in Ex. 1, equals 31415.92 ; 

860° : 60° :: 31415.92 : 5235.986f, sector^ 

50 X 86.60254 = 4330.127 , triangle ABC ; 

905.859 Jsq. m., Ans. 
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Note. — In solying Ex. 1, Art. 479, sapposing the are AEB is 120^, 
CD is found to be 50 and AD is 86.60254 ; and in solting Ex. 2, supposing 
the arc AEB is 60°, CD is fonnd to be 86.60254 and AD is 50. In each 
example AD =: i AB, and .*. AD X CD, i.e. 86.60254 X 50 in Ex. 1, 
and 50 X 86.60254 in Ex. 2, gives the area of the triangle ACB » 4330.127. 
By this we see that if two triangles have their bases and altitudes reciprocaUj 
equal, their areas are equal. 

(Aet. 480, p. 325.) 

2. «7.964576 -f- 3.141592 = 28m., diameter; 
.785398 X 28* = 615.752032, area ofxircle ; .-. 
V615.752032 = 24.81435m., side of square, Abs. 

(Art. 481, p. 325.) 

a. 40* -^ 2 = 800 ; V800 = 28.28427in., An«. 

4. 814.1592 -5- 3.141592 = 100, diameter; 

100* -f- 2 = 5000 ; V5000 = 70.71067, Ans. 

(Art. 483, p. 326.) 

2. 2 4-4-2 = 12, radius; 

^3 X 12^ = V432 = 20.7846in., Ans. • 

8. 87.964576 -f- 3.141592 = 28, diameter; 

28 -r- 2 = 14, radius, also side of hexagon,*^st Ans. 

VS X 14* = V588 = 24.24871, side of triangle 2d Ans. 

(Art. 483, p. 327.) 
2. 16 X 9 X 3.141592 = 424.11492, Ans. 
8. 12 X 10 X 8.141592 = 376.99104, Ans. 

(Art. 484, p. 827.) , 

1. 60 X 40 = 2400sq. in., Ans. 

2. 6 X 10 = 60. , convex surface ; 
2.5980762 X 2 = 5.1961524, area of two bases; 

65.1961524^ AnB. 
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8. 18 X 12 = 216sq. in., Ana. 

4 2 X 5 X 3.141592 = 31.41592, circumference ; 
.8.141592 X 5« X 2 = 157.0796, area of bases; 
31.41592 X 25 = 785.398 , convex surface; 

942.4776sq. in., Ans. 

5. 8.141592 X 4 = 12.566368, circumference ; 

12.566368 X.4 = 50.265472, convex surface ^ 
3.141592 X 2» X 2 = 25.132736 , bases I Ans. 

Entire surface = 75.398208 J 

(Art. 485, p. 329.) 

1. 27 X J^ = 243sq. in., Ans. 

2. 4.8284271 X 2»= 19.3137084, base; 

2 X 8 X ^ = 160^ , convex surface; 

179.31 370848q. ft., Ans. 

3. 24 X ^Y = 360sq. yd., .Ans. 

4. 3.141592 X 50 X 2 = 314.1592, circumference; 
3.141592 X 50^= 7853.98 ,base; 

314.1592 X ^ = 9424.776 , convex surface j 

17278.756sq. in.,Ans. 

(Art. 486, p. 329.) 

1. (5 + 15) X t = 60sq. ft., Ans. 

2. 1.7204774 X 4« = 27.5276384, lower base; 

. 1.7204774 X 2« = 6.8819096, upper basr;; 

5 X 4 + 5 X 2 

z — 2 X 7 = 105. , convex srjrface ; 

Entire surface = 139.409548 , Ans. 

33 -I- 27 

3. — Y — X 27 = 810sq. in., Ans. 

12 
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4 314.1592 -i- 3.141592 = 100, diameter of lower base; 
3.141592 X 40 X 2 = 251.32736, circumference of upper 

base; 
3.141592 X 50^ = 7853.98 , area of lower base ; 

3.141592 X 40^ = 5026.5472, area of upper base ; 

814.1692 + 251.8278G ^25= 7068.582 , coDvex surface ; 

Entire surface = 19949.1092, Ans. 

(Art. 487, p. 330.) 

1. 8.141592 X 50 X 2 = 314.1592, circumference; 
314.1592 X 100 = 31415.92aq. in., Ans. 

2. 87.964576 -^ 3.141592 = 28, diameter; 
87.964576 X 28 = 2463.0081 28sq. ft., Ans. 

3. 3.141592 X 4000 X 2 = 25132.736, circumference; ' 
25132.736 X 8000 = 201061888sq. m., Ans. 

4. 3.141592 X 896000 = 2814866.432, circumference; 
2814866.432 X 896000 = 2522120323072sq. m., Ans. 

(Art. 488, p. 330.) 

1. 3.141592'X 50 X 2 = 314.1592, circumference; 
314.1592 X 10 = 3141.592sq. in., Ans. 

2. 25132.736 X 3186 = 8007289 6.89 6sq. m., Ans. 

3. 25132.736 X 207j5 = 52175559.936sq.m., Ans. 

4. 25132.736 X 331 = 8318935.61 6sq m., Ans. " 
South frigid zone = 8318935.616sq.m. 

South temp, zone = 52175559.936sq. m. 

Surface of the earth == 201061 888.000sq. m. (See Prob,19, 
Ex. 3.) 

(Art. 489, p. 331.) 

1. 201061888, surface of sphere (See Prob. 19, Ex. 3) ; 
360** : 36** :: 201061888 : 20106188.8sq.m., Ans. 

2. 2522120323072, surface of sphere (See Prob. 19, Ex. 4) ; 
860** : 18° :: 2522120323072 : 126106016153.6, Ans. 
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(Art. 400, p. 332.) 

2. 3.141592 X 10 = 31.-41592, circumference; ' 
31.41592 X 10 = 314.1592, surface of sphere; 
314.1592 -i. 8 = 39.2699, ^ of surface; 

100*» + 150^ + llV — 180° = 180° ; ~ = 2 ; 

39.2699 X 2 = 78.5398sq. in., Ans. 

(Art. 401, p. 332.) 

2. 15.70796 -H 3.141592 = 5, diameter ; 

15.70796 X 5 = 78.5398, surface of sphere; 

78.5398 -^ 8 = 9.817475, J of surface ; 

150**-}- 119** 30' + 75° + 145*» + 170° 30'— 3 X 180° 

= 120°; 
120° -^ 90° = J; 9.817475 X | = 13.0899f, Ans. 

(Art. 40a, p. 332.) 

1. 16 X 8 == 128cu. ft., Ans. 

2. (See table, p. 321). 6.1818242 X 3* = 55.6364178, base ; 
55.6364178 X 20 = 11 12.72835 6cu. in., Ans. 

3. 3.141592 X 62 = 113.097312, base ; 
113.097312 X 25 = 2827.4328cu. ft., Ans. 

4. 3.141592 X 52 = 78.5398sq. in., base ; 
78.5398 X 2 X 12 = 1884.9552c. in., Ana. 

(Art. 408, p. 333.) 

1. 56 X ^= 504c. in., Ans. 

2. (See table, p. 321). 11.1961524 X 10^ = 1119.61524, 

base; 

3 X 12 
1119.61524 X -^ — ^^ = 13435.38288c. in., Ans. 

3. 3.141592 X122 = 452.38924$, base; 

12 y 12 

452.389248 X — ^ = 21714.683904c in., Ans. 

4. 3. 141592 X 8^ = 201.061888, base ; 
^102 — 82 = y36 = 6, altitude ; 
201.061888 X 1 = 402,123776c in., A3Qa. 
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(Art. 494, p. 334.) 

2. 81, lower base ; 

36, upper base ; 
^81 X 36 = 54, mean between the bases ; 

171 X 6 = ia26cu.ft., Ans. 

Z. 225 X 144 = 32400sq. in., lower base ; 

6 4 X 144 = 921 6sq. in., upper base ; 

V32400 X 9216 = 17280sq. in., mean between bases ; 

58896 X 10 = 588960c in^ Ana. 

4. 18.849552 -f- 3.141592 = 6, diameter of upper base ; 

3.141592 X 3^ = 28.274328, upper base ; 

3. 141592 X 5^ == 78.5398 , lower base ; 

V28.274328 X 78.5398 = 47.12388 , meanbetweenbases ; 

153.938008 X 5 = 769.69004, 

[Ans. 

(Abt. 495, p. 334.) 

2. (12 X 2 + 15) X 6 X 3 = 702c in., Ans. 

(Abt. 496, p. 335.) 

2. 16 X 18 = 288, lower base; 

10 X 12 = 120, upper base ; 

13 X 15 X 4 =780, 4 times the parallel section; 

1188 X 3 X 12 = 42768c in., Ans. 

8. 16 X 18 = 288, lower base; 

12 X 10 = 120, upper base ; 

14X14X4= 784, 4 times the parallel section ; 

1192 X 3 X 12 = 42912c in., Ans. 

KoTE. — Examples 2 and 3 differ in this : In E$. 2 the sides that are 
widest at the lower base are also widest at the upper base ; bat in Ex. 3 the 
sides that are widest at the lower base are narrowest at the upper base. 
This causes a difference in the areas of the parallel sections, and consequently 
in the cubical contents. 

The length and breadth of the parallel sections are found bj adding the 
conesponding dimensions of the lower and upper bases and dividing by S ; 
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thnSy in Ex. 2 the breadths of the lower and upper bases are 16 and 10, 
.'. (16 + 10) -S- 2 a 13, iireadth of section parallel to and equidistant from 
the two bases. So also (18 + 12) + 2 = 15, length of section. In .Ex. 3 
we have (16 + 12) -f- 2 =» 14, breadth, and (18 + 10) + 2 « u, length 
of section. 

'4 12X14 = 168, larger base; 

8 X 10 = 80, less base ; 

10 X 12 X -4 = 480, 4 times the parallel section; 

728 X i^^-^ = 58240c in., Ans. 

o 

(Art. 407, p, 336.) 

1. 8.141592 X 4000 X 2 = 25132.736, circumference ; 
25132.736 X 8000 = 201061888, surface ; 
201061888 X ^^^ = 268082517333ic m., Ang. 

2. (See Art 487, Ex. 4). 2522120323072, surface ; 

896000 
2522120323072 X yrry = 3766366349.12085333Jc m., 

Ans. 

(Art. 498, p. 336.) 

1. 3.141592 X 86.60254 = 272.06984684368, circumference 

of sphere whose diameter is the altitude of the segment ; 

272.06984684368 X 86.60254 = 

23561.9397940736709472, surface of sphere ; 

86.60254 
23561.9397940736709472 X 2x3 ~ 

340087.305582309475191954314§c. in. in sphere; 
3.141592 X 100* = 31415.92, area of larger base ; 
3.141592 X 50^ = 7853.98 , area of smaller base ; 

2)39269.90 
19634.95, half sum of bases ; 
19634.95 X 86.60254= 1700436.542773; 
1700436.542773 
340087.3055823094751919543141 

2040523.848355309475191954314|c in., Ans. 

12* 



138 KEY OP SOLUTIONS 

2. 3.141592 X 13.39746 = 42.08935315632, circumference 

of sphere whose diameter is the altitude of the segment ; 

42.08935315632 X 13.39746 = 563.8904253376709472, 

surface ; 
563.8904253376709472 X ^-^^F^^ = 

1259.116569640738834712352cu.ft. in sphere; 
3.141592 X 50^ = 7853.98, base ; 
iAJ^O-fi. X 13.39746 = 52611.6914454; 

52611.6914454 
1259.116569640738834712352 

53870.808015040738834712352CU. ft., Ans. 

(Art. 499, p. 336.) 

1. (See Art. 497, Ex. 1). 2 6808251 7333 Jc m., sphere ; 
360^ : 36** :: 268082517333^ : 2 680825 1733 Jem., Ans. 

2. (See Art. 497, Ex. 2). 360^ : 45« :: 
376636634912085333jcin. : 47079579364010666§c in., 

[Ans. 
(Art. 500, p. 337.) 

1. (See Art 490, Ex. 1). 

33510314^ X ^^^ = 4468041 9555$c. m., Ans. 

' 2. 3.141592 X 5 = 15.70796, circumference; 
15.70796 X 5 = 78.5398, surface; 
78.5398 -J- 8 = 9.817475, J of surface ; 
150** +119^ 30' + 75« + 145** +.170*» 30' — 3 X 180*» 

= 120^ 
120*» ^ 90*' = I; 9.817475 X J = 13.0899J, base ; 
13.0899J X i = 10.9083tVc- in., Ans. 

3. ACB = 120^ .-. ECB = 60^ and 

K— >B' EBC = 30** (Art. 490, Note). Hence, 

(Art 330, Prop. 10) CE = J of 12 = 6, 

and .'. ED = 6, altitude of the zone which 

is the base of the spherical sector ; 

3.141592 X 12 X 2 = 75.398208, circumference; 
75.398208 X 6 = 452.389248, area of base ; 
452.389248 X ^^ = 1809.556992c in., Ans. 
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* 

4. 75.398208 X 12 = 904.778496, surface of hemisphere ; 
904.778496 X 4 = 3619.113984c. in. in hemisphere ; 

1809.556992 c in. in sector ; 

1809.556992c in., Ans. 

(Art. 501, p. 337.) 

2. 18.849552 -j- 3.141592 = 6, diameter; 

62 -5- 3 = 12 ; >v/12^ = 41.569219c in., Ans. 

(Art. 502, p. 338.) 

1.- 3.141592 X 5^ = 78.5398, base of cylinder; 
78.5398 X 5 = 392.699c. in., Ans. 

2. The pail is 3 inches greater in diameter at the top than at 
the bottom, .*. J of the way up it is 1 inch greater, and 
f of the way up it is 2 inches greater than at the bottom ; 
i.e. at the surface of the water before the lobster is 
immersed the diameter is 11 inches, and after it is im- 
mersed the diameter at the surface is 12 inches. Hence, 
the question is merely to find the contents of the frus- 
tum of a cone (Art. 494) whose altitude is 4 inches and 
the diameters of whose bases are 11 inches and 12 inches. 

8.141592 X (^)^ = 95.033158, lower base ; 

3. 141592 X 6^ = 113.097312, upper base ; 

V95.033158 X 113.097312= 103.672536 , mean between bases; 

Ans. J X 311.803006 = 415.737341 Jc in. 

Note. — The mean between 'the bases is evidently >/3.l4l 592 X 6^ x 
^3. 141 592 X (y)^ which is the same as the square root of 3.1415922 x 6^ x 
(1^)2 = 3.141592 X 6 X V = 103.672536, a process for finding the mean, 
more simple than that indicated in the above operation. 



GAUGmG. 



2. (19 — 16) X .5 + 16 = I'^A ™®*"^ diameter; 
17.52 ^ 86 
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= 37.5gal., Ans. 
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.3. (31 — 26) X .5 + 26 = 28.5, mean diameter ; 

28.5* X 44 

o^x = 99.55153gal.9 Ans. 

4. (40 — 32) X .7 + 32 = 37.6, mean diameter ; 

37.6* X .785398 :;= 1110.36427648, mean area; 

1110.36427648 X 48 

oi^QAo ^^ 24.78468bush., Ans. 

5. (42 — 36) X .5 + 36 = 39, mean diameter ; 

39* X .785398 X 54 , 
2150 42 = 2^.9978bush., Ans. 



TONNAGE OF VESSELS. 

80 X 21 X 18 

1. QK = 31 8^^ tons, Ans* 

^ 200 X 38 X 19 

2. gg = 1520 tons, Ans. 

85 ^ 25 y 20 

3. 100 — i of 25 = 85 ; ^5 — = ^^^/^ tons, Ans. 

4 300 — f of 40 = 276; 

276 X 40 X 20 

Qg = 2324i^ tons, Ans. 



PHILOSOPHICAL PROBLEMS. 

(Art. 511, p. 342.) 

1. 1668.75 — 1481.25 = 187.5 ; 1668.75 -s- 187.5 = 8.9, Ans. 

2. 100 + 300 = 400, loss ; 100 -^ 400 = J, Ans. 

(Art. 512, p. 342.) 

1. 709f -^ 645 = 64 1, loss in sea water; 

709| — 646 J = 62 J, loss in distiUed water; 
*64| ^ 62i = 1.03, Ans. 



TO Eaton's ABirBiCKno. 141 

2. 486^ — 427^ = 58|, loss in oil ; 
486^ — 42d| = 62^, loss in water; 
58.75 -4- 62.5 = .94, Ans. 

(Abt. 519, p. 844.) 

1. 4000 — 1000 = 3000, distance from center; 
mi = J; 48 X J = 361b., Ans. 

2. 4000 — 3000 = 1000 ; iJJJ = i ; 
8000 X J = 20001b., 1st Ans. 
^ifirvX 8000=0, 2d Ans. 

(Art. 516, p. 844.) 

1- (A^m)*=a)' = *; 36Xi = 4Ib., Am. 

• 2000 X Hiiii = 1995.009851b., Ans. 

(Abt. 51«, p. 345.) 

1. 1 : 10* :: 16^V : 1608Jft., Ans. 

2. 1 : 20* :: le^ijft. : 64334ft. in 208ec; 
6433 J — 16084 =i 4825ft., Ans. 

(Art. 599, p. 345.) 

1. 2:8 :: 1001b. : 4001b., Ans. 

2. 6in. : 66in. :: 251b. : 2751b., Ans. 

3. 10.5ft. : 1.5fl. :: 20001b. : 285i^lb., Aas. 

4. 31in : 5in. :: 501b. : 8t^lb., Ans. 

5. 40001b. : 2001b. :: 12ft. r f ft. = 7 Jin., Ans. 

6. Bj the principle in Art. j^ r B 

522 we have I TS 

75 : 10 :: AF : BF; 
and by Art 439, e, we 

have 




75 + 10 : 10 :: AF + loib. 76ib. 

BF : BF; 
or reducing, 85 : 10 :: 48in. : BF; .•. 

48in. X 10 .„. . 
BF = gg = 5{^m^ Ans. 
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7. In the above figure, suppose BF = 2ft., then 
3001b. : 120001b. :: 2ft. : AF = 80ft., Ans. 

8. 401b. : 55plb. f: 9in. : 123 Jin., Ans. 

9. 6in. : 8ft. = 96in. :: 2001b. : 32001b., Ans. 

10. 8ft. = 96in. : lOin. :: 80001b. : 833 Jib., Ans. 

11. 501b. : 7501b. :: 2ft. : 30ft., Ans. 

12. 30001b. : 1501b. :: 6ft. = 72in. : 3 Jin., Ans. 

13. 20fl. : 5ft. :: 1001b. : 251b., Ans. 

14. 6ft. : 18ft. :: 501b. : 1501b., Ans. 

15. 3001b. : 601b. :: 30ft. : 6ft^, Ans. 

• 16. 1001b. : 5001b. :: 4ft;. : 20ft., Ans. 

(Abt. 524, p. 347.) 

1. 2in. : 3ft. = 36in. :: 501b. : 9001b., Ans. 

2. 3ft. = 36in. : 2in. :: 9001b. : 501b., Ans. 

3. 9001b. : 501b, :: 3ft. == 36in. : 2in., Ans. 

4. 501b. : 9001b. :: 2in. : 36in. = 3ft., Ans. 

5. 121b. : 1601b. :: 3in. : 40in., radius ; 

3.141592 X 40 X 2 = 251.32736in. = 20ft. 11.82786in., 

[Ansu 
(Aet. 528, . p. 348.) 

1. 2:1:: 6001b. : 3001b., Ans. 

2. 1:8:: 2001b. : 16001b., Ans. 

(Art. 530, p. 349.) 

1. 5ft. : 40ft. :: 2001b. : 16001b., Ans. 

2. 40ft. : 5ft. :: 16001b. : 2001b., Ans. 

3. 16001b. : 2001b. :: 40ft. : 5ft., Ans. 
4.* 2001b. : 16001b. :: 5ft. : 40ft., Ans. 

5. 4ft. : 12ft. :: 161b. : 481b., Ans. . 

6. 12ft. : 4ft. :: 481b. : 161b., Ans. 

7. 161b. : 481b. :: 4ft. : 12ft., Ans. 

8. 481b. : 161b. :: 12ft. : 4ft;., Ans. 
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(Art. 533, p. 350.) 

1. 10ft. = 120in., radius of circle described by the power; 
3.141592 X 120 X 2 = 753.98208in., circumference; 
lin. : 753.98208in. :: 2001b. : 150796.4161b., Ans. 

2. 753.98208in. : lin. :: 150796.4161b. : 2001b., Ans. 

3. 2001b. : 150796.4161b. :: lin. : 753.98208in., circumf. ; 
753.98208 -=- 3.141592 == 240in. = 20ft; 

20ft. -5- 2 = 10ft., Ans. 

4. 150796.4161b. : 2001b. :: 753.9 8208in. : lin., Ans. 

(Abt. 535, p. 351.) 

1. 2in. : 12in. :: 5001b. : 30001b., pressure on both sides ; 
30001b. -f- 2 = 15001b., Ans. 

2. 12in. : 2in. :: 60001b. : 10001b., Ans. 

3. 5001b. : 60001b. :: 2in. : 24in., Ans. 

4. 60001b. : 5001b. :: 12in. : lin., half the thickness ; 
lin. X 2 = 2in., Ans. 

5. Since the edge forms an angle of 60°, the angle formed by 

the side and a line drawn from the edge to the center 
of the back is 30°, and .-. (Art. 330, Prop. 10) half the 
thickness of the back is half of 15in. = 7.5in. ; 

7.5in. : 15in. :: 1001b. : 2001b.; pressure on both sides ; 

2001b. -^ 2 = 1001b., Ans. 

* 
(Art. 538, p. 354.) 

1. 1« : 42 :: 6001b. : 96001b., Ans. ' 

2. 1* : 12* :: 21901b. : 3153601b., Ans. 

3. 6in. : 2in. :: 864001b. : 288001b., Ans. 

4. 1.5in. : 3in. :: 394201b. : 788401b., Ans. 

5. 8 X 3 X 4 : 12 X 2 X 1 :: 192001b. : 48001b., Ans. 

6. 6X3X3:8X6X4:: 591301b. : 2102401b., 1st Ans. 
6X3X3:8X6X3:: 591301b. : 1576801b., 2d Ana. 
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7. 



1 X 



1*X 



8. 



1 X 



IX 



9. 



10. 



11. 



12. 



IX 



IX 



IX 



1 X 



X i 8 X 2 X 4 

-=^^-^ : ^g :: 6001b. : 64001b., IstAns. 

"^^^ ; .^2 •• ^^^1^- • 16001b., 2d Ans. 



X i 6 X 3 X H 



:; 21901b. : 197101b., IstAns. 

-^ : ^ g^ :: 21901b. : 394201b., 2d Ans. 

Xi6X6X3 3X3 • 
: g-^^ X 2"8-4-- 21901b. : 886951b., 

[Ans. 

Xi 10X5X5 5X5 ^ 

- X cr~-s :: 6001b. : 468751b. 



10 



2X8 



[Ans. 



X i 4 X 4 X 2 1 • 

■^^-^ 5 4^ X g :: 6001b. : 12001b., Ans. 



Xi 6X3X3 1 

^^^ ' -^ — ^^^ ^ - :: 21901b. : 4927.51b 



8 



•J 
[Ans. 
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